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EPA-SAB-14-xxx 5 



 6 



The Honorable Gina McCarthy 7 



Administrator 8 



U.S. Environmental Protection Agency 9 



1200 Pennsylvania Avenue, N.W. 10 



Washington, D.C.  20460 11 



 12 



Subject:  SAB Review of the Draft EPA Report Connectivity of Streams and 13 



Wetlands to Downstream Waters: A Review and Synthesis of the 14 



Scientific Evidence 15 



 16 



Dear Administrator McCarthy: 17 



 18 



The EPA’s Office of Research and Development (ORD) requested that the Science Advisory 19 



Board (SAB) review the draft report titled Connectivity of Streams and Wetlands to Downstream 20 



Waters: A Review and Synthesis of the Scientific Evidence (September 2013 External Review 21 



Draft) (“Report”). The Report is a review and synthesis of the peer-reviewed literature on the 22 



connectivity or isolation of streams and wetlands relative to large water bodies such as rivers, 23 



lakes, estuaries, and oceans. The Report was developed by ORD to inform an EPA and U.S. 24 



Army Corps of Engineers rulemaking to clarify the jurisdiction of the Clean Water Act.  25 



 26 



In response to the EPA’s request, the SAB convened an expert panel to review the Report. The 27 



Panel was asked to comment on: the clarity and technical accuracy of the Report; whether it 28 



includes the most relevant peer reviewed literature; whether the literature has been correctly 29 



summarized; and whether the findings and conclusions are supported by the available science. 30 



The enclosed report provides the consensus advice and recommendations of the Panel. 31 



 32 



The Report is a thorough and technically accurate review of the literature on the connectivity of 33 



streams and wetlands to downstream waters. However, the SAB recommends some revisions to 34 



improve the clarity of the document, better reflect the scientific evidence, and make it more 35 



useful to decision-makers. The SAB disagrees with one of the Report’s key conclusions 36 



concerning the connectivity of non-floodplain wetlands. Our major comments and 37 



recommendations are provided below. 38 



 39 



 The Report often treats connectivity as a binary property, either present or absent, rather than 40 



as a gradient. In order to make the Report more technically accurate and useful to decision 41 



makers, the SAB recommends that the interpretation of connectivity be revised from a 42 



dichotomous, categorical distinction (connected versus not connected) to a gradient approach 43 



that recognizes variation in the strength, duration and magnitude, and consequences of those 44 



connections.  45 



 46 
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 The Report presents a conceptual framework that describes the hydrologic elements of a 1 



watershed and the types of connections that link them. The literature review supporting the 2 



framework is technically accurate and clearly presented. However, to strengthen and improve 3 



its usefulness, the SAB recommends that the framework be expressed as continuous 4 



hydrological (surface and subsurface), chemical, and biological flowpaths that connect 5 



watersheds. The water body classification system used in the Report should be mapped onto 6 



the flowpath framework to show that continuous phenomena interact across landscape 7 



settings. In addition, the SAB recommends that each section of the Report be clearly linked 8 



to the framework. 9 



 10 



 The SAB recommends that the Report more explicitly address the cumulative and 11 



aggregative effects of streams and wetlands on downstream waters. In particular, the Report 12 



should contain a discussion of the spatial and temporal scales at which streams and wetlands 13 



are functionally aggregated. We also recommend that, throughout the Report, the EPA 14 



expand coverage of several important issues including the role of biological connectivity, 15 



biogeochemical transformation processes, and the effects of human alteration of connectivity. 16 



 17 



 In the Report, the EPA has classified waters and wetlands as either having the potential for 18 



“bidirectional” or “unidirectional” hydrologic flows with rivers and lakes. The SAB finds 19 



that these terms do not adequately describe the four-dimensional nature of connectivity and 20 



recommends that they be replaced with more commonly understood terms that are grounded 21 



in the peer-reviewed literature.  22 



 23 



 The SAB commends the EPA for the comprehensive literature review in the Report. To make 24 



review process more transparent, we recommend that the EPA more clearly describe the 25 



approach used to screen, compile, and synthesize the information. The EPA should verify 26 



and explicitly state that the Report summarizes those studies that failed to show connectivity 27 



along with those that demonstrate connectivity.  28 



 29 



 The SAB finds that the review of the literature describing connectivity of headwater streams 30 



reflects the pertinent literature and is strongly grounded in current science. The literature 31 



review provides strong scientific support for the conclusion that streams exert a strong 32 



influence on the character and functioning of downstream waters and that all tributary 33 



streams are connected to downstream waters. We recommend that the literature review more 34 



thoroughly address hydrologic exchange flows between main channels and off channel areas, 35 



the influence of stream temperature on downstream waters, and the movement of biota 36 



throughout stream systems to use critical habitats. 37 



 38 



 The SAB finds that the literature on the connectivity of waters and wetlands in 39 



riparian/floodplain settings has been correctly summarized in the Report. There is strong 40 



scientific support for the overall conclusion that riparian and floodplain water bodies and 41 



wetlands are highly connected to receiving waters through multiple pathways. However, the 42 



SAB recommends that the Report be reorganized to clarify the functional role of floodplains 43 



and riparian areas in maintaining the ecological integrity of streams and rivers. We also 44 



recommend that the Report more fully reflect the literature on lateral exchange between 45 
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floodplains and rivers, and more explicitly discuss how floodplain environments are linked to 1 



river systems by means of the flood pulse. 2 



 3 



 The SAB finds that the review and synthesis of the literature on the connectivity of non-4 



floodplain (“unidirectional”) waters and wetlands is generally thorough, technically accurate, 5 



and clearly presented. We recommend including additional information on material flows 6 



generated by avian fauna. 7 



 8 



 The SAB disagrees with the EPA’s conclusion that the literature reviewed did not provide 9 



sufficient information to evaluate or generalize about the degree of connectivity (absolute or 10 



relative) or the downstream effects of wetlands in unidirectional landscape settings. The SAB 11 



finds that the scientific literature does provide information to support a more definitive 12 



statement and recommends that the EPA revise the conclusion to better articulate those 13 



aspects that are clearly supported by the literature and the issues that still need to be resolved. 14 



The SAB also recommends that the Report indicate that over sufficiently long time scales all 15 



aquatic habitats are connected to downstream waters through the transfer of water, chemicals 16 



or biota, though the magnitude and effects of these connections vary widely across wetlands. 17 



 18 



 Finally, the SAB finds that the EPA’s Report could be strengthened by careful editing to 19 



ensure that it is more clearly organized and written in a consistent style and voice. 20 



 21 



The SAB appreciates the opportunity to provide the EPA with advice on this important subject. 22 



We look forward to receiving the agency’s response. 23 



 24 



   25 



     Sincerely, 26 



 27 



       28 



 29 



 30 



    31 
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 i 



NOTICE 1 
 2 



This report has been written as part of the activities of the EPA Science Advisory Board (SAB), a public 3 



advisory group providing extramural scientific information and advice to the Administrator and other 4 



officials of the Environmental Protection Agency. The SAB is structured to provide balanced, expert 5 



assessment of scientific matters related to problems facing the Agency. This report has not been 6 



reviewed for approval by the Agency and, hence, the contents of this report do not necessarily represent 7 



the views and policies of the Environmental Protection Agency, nor of other agencies in the Executive 8 



Branch of the Federal government, nor does mention of trade names of commercial products constitute a 9 



recommendation for use. Reports of the SAB are posted on the EPA Web site at 10 



http://www.epa.gov/sab. 11 





http://www.epa.gov/sab
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1. EXECUTIVE SUMMARY 1 



 2 



The National Center for Environmental Assessment in the EPA Office of Research and Development 3 



(ORD) has developed a draft report titled Connectivity of Streams and Wetlands to Downstream Waters: 4 



A Review and Synthesis of the Scientific Evidence (September 2013 External Review Draft). The draft 5 



report (hereafter referred to as the “Report”) is a review and synthesis of the peer-reviewed scientific 6 



literature on the connectivity or isolation of streams and wetlands relative to large water bodies such as 7 



rivers, lakes, estuaries, and oceans. The purpose of the Report is to summarize the current understanding 8 



of these connections, the factors that influence them, and the mechanisms by which connected waters 9 



affect the function or condition of downstream waters. The Report was developed to inform an EPA and 10 



U.S. Army Corps of Engineers rulemaking to clarify the jurisdiction of the Clean Water Act. The Report 11 



is a scientific review and, as such, it does not set forth legal standards for Clean Water Act jurisdiction. 12 



 13 



The literature review and synthesis in the Report focuses on describing: (1) a conceptual framework that 14 



represents the hydrologic elements of a watershed, the types of physical, chemical, and biological 15 



connections that link them, and the watershed climatic factors that influence connectivity at various 16 



spatial and temporal scales; (2) the downstream connectivity and effects of ephemeral, intermittent, and 17 



perennial streams; (3) the downstream connectivity and effects of waters and wetlands in 18 



riparian/floodplain settings; and (4) the downstream connectivity and effects of  waters and wetlands in 19 



non-riparian/non-floodplain settings. Four case studies from the literature are included in the report to 20 



illustrate the connectivity of water bodies in different landscape settings and geographic regions.  21 



 22 



The EPA asked the SAB to review the Report and comment on: the clarity and technical accuracy of the 23 



document; whether it includes the most relevant peer reviewed literature; whether the literature has been 24 



correctly summarized; and whether the findings and conclusions in the Report are supported by the 25 



available science. This Executive Summary highlights the findings and recommendations of the SAB in 26 



response to the charge questions provided in Appendix A. 27 



 28 



Overall Clarity and Technical Accuracy of the Report 29 
 30 



The SAB was asked to provide its overall impressions of the clarity and accuracy of the Report. The 31 



SAB generally finds that the Report is an extensive review of the literature on the connectivity of 32 



streams and wetlands to downstream waters that is both thorough and technically accurate. However, the 33 



Report could be strengthened by careful editing to ensure that it is more clearly organized and written in 34 



a consistent style and voice. Some terms and definitions are not used consistently in all parts of the 35 



document. The SAB recommends that the conceptual framework describing the hydrologic elements of 36 



a watershed and the connections that link them be used to integrate the entire Report. Each section of the 37 



document should be clearly linked to this framework. In addition, the key points in each chapter of the 38 



Report should be clearly stated at end of the chapter, and a succinct table summarizing all of the key 39 



findings of the Report should be included in the executive summary.  40 



 41 



The Report is a science, not policy document, but it was written to support the EPA’s efforts to clarify 42 



the jurisdiction of the Clean Water Act. The SAB finds that the report could be more useful to decision-43 



makers if it brought more clarity to the interpretation of connectivity, especially with respect to: (1) 44 



quantification of the degree, magnitude, or consequences of connectivity, and (2) the cumulative or 45 



aggregate effects of streams and wetlands on downstream waters. The Report often treats connectivity as 46 
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2 



a binary property, either present or absent, rather than as a gradient. The SAB recommends that the 1 



interpretation of connectivity be revised from a dichotomous, categorical distinction (connected versus 2 



not connected) to a gradient approach that recognizes variation in the strength, duration and magnitude 3 



and effect of those connections. The SAB also recommends that the Report more explicitly address the 4 



cumulative effects of streams and wetlands on downstream waters, particularly the spatial and temporal 5 



scales at which streams and wetlands are functionally aggregated. 6 



 7 



The literature review in the Report could be strengthened by more clearly describing the approach used 8 



to screen, compile, and synthesize the information and by including additional references provided by 9 



the SAB. The EPA should confirm and state that studies failing to show connectivity were cited in the 10 



Report along with those that demonstrate connectivity. The SAB finds that the case studies in the Report 11 



provide helpful illustrations of the connectivity of streams and wetlands in certain geographic areas to 12 



downstream waters, but the relevance of the case studies would be more apparent if the Report 13 



explained how they were selected and also presented them more succinctly in text boxes throughout the 14 



document. 15 



 16 



Clarity and Technical Accuracy of the Conceptual Framework in the Report 17 



 18 
The SAB was asked to comment on the clarity and technical accuracy of the conceptual framework of 19 



watershed structure and function presented in the Report. The literature review supporting the 20 



conceptual framework is thorough and technically accurate but the SAB recommends some revisions to 21 



improve the clarity, accuracy, and usefulness of the framework. Connectivity should be defined at the 22 



beginning of the Report and the SAB recommends that this definition include connections within and 23 



among entire watersheds and underlying aquifers. The EPA should clearly state in the Report what are 24 



considered “waters” and “wetlands” and how they are distinct from the federal regulatory definition.  25 



 26 



The SAB recommends that the conceptual framework in the Report be expressed as continuous 27 



hydrological (surface and subsurface), chemical, and biological flowpaths connecting watersheds. The 28 



framework should also illustrate the importance of climate, geology, and relief on flow and transport and 29 



highlight the four-dimensional nature of connectivity. In the Report, the EPA discusses connectivity 30 



within a classification system based on discrete landscape settings (i.e., rivers and streams; waters and 31 



wetlands in riparian/floodplain settings; and waters and wetlands in non-riparian/non-floodplain 32 



settings). The SAB recommends that this classification system be mapped onto the flowpath framework 33 



to show that continuous phenomena interact across these discrete landscape settings. There should be 34 



more emphasis in the conceptual framework on the importance of groundwater connectivity and 35 



biological connectivity. Additional layers of complexity also should be included in the conceptual 36 



framework to reflect important issues such as spatial and temporal scales and human alteration of the 37 



hydrological landscape. 38 



 39 



In the conceptual framework, the EPA has classified waters and wetlands based on their potential to 40 



have bidirectional or unidirectional hydrologic flows with rivers and lakes. Some unidirectional 41 



wetlands are also called “geographically isolated wetlands.” However, the terms “bidirectional” and 42 



“unidirectional” do not adequately describe the four-dimensional nature of connectivity and therefore 43 



should be replaced with more commonly understood terms that are grounded in the peer-reviewed 44 



literature. The term “geographically isolated wetlands” is misleading because all waters and wetlands 45 



are connected at sufficiently long time scales. The Report should explain that the term “geographically 46 
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isolated” does not imply functional isolation. In addition, the SAB recommends that a summary and 1 



synthesis of the conceptual framework be added to the end of Chapter 3 of the Report. 2 



 3 



Literature on Connectivity and Effects of Ephemeral, Intermittent, and Perennial Streams 4 
 5 



The Report contains an excellent review of the scientific literature describing the connectivity of 6 



headwater streams to downstream waters. Nevertheless, further discussion of the literature on several 7 



specific topics is warranted. The review should be expanded to include more complete discussion of 8 



temporal dynamics of connectivity as well as the processes involved in hydrologic exchange flows 9 



between main channels and off channel areas. The discussion of naturally occurring chemical 10 



constituents, contaminants, contaminant transformation processes, and the influence of stream 11 



temperature on downstream connectivity also should be expanded. In addition, the Report should more 12 



thoroughly document the evidence that the biological integrity of headwater streams and downstream 13 



waters is affected by the movement of biota throughout the lotic system. Other important topics that 14 



should be further discussed include: the consequences of human alteration of headwater streams; 15 



aggregate and cumulative effects of headwater streams on downstream waters; the effects of streamside 16 



vegetation on stream ecosystems; the importance of food-webs from riparian areas to stream 17 



ecosystems; and the degree or strength of downstream connections. 18 



 19 



Findings and Conclusions Concerning Ephemeral, Intermittent, and Perennial Streams  20 
 21 



The Report concludes that streams exert a strong influence on the character and functioning of 22 



downstream waters and that all tributary streams are physically, chemically, and biologically connected 23 



to downstream waters. While strong scientific support has been provided for these conclusions and 24 



related findings, the conclusions and findings should be quantified whenever possible, related to the four 25 



dimensions of connectivity, and give more attention to biogeochemical transformations and biological 26 



connections. In addition, some hydrologic aspects of connectivity require additional detail. These 27 



include descriptions of key linkages and exchanges in tributary streams, such as groundwater-surface 28 



water interactions, as well as the role of transition areas between uplands and headwaters. Likewise, the 29 



Report should explain how hydrologic connectivity sustains aquifers, particularly in alluvial systems in 30 



the southwest and in karst systems in the eastern U.S. The EPA should also consider summarizing and 31 



displaying the conclusions in the Report in matrix form with brief characterizations of the temporal and 32 



spatial scales over which given functions or phenomena occur. Articulating the rationale for choosing 33 



the specific the case studies would help ensure that the keys points are well illustrated. 34 



 35 



Literature on Waters and Wetlands in Riparian/Floodplain Settings 36 



 37 



The literature on the connectivity and downstream effects of waters and wetlands in riparian/floodplain 38 



settings has been correctly summarized and characterized in the Report. The literature review 39 



substantiates the conclusion that floodplains, riparian areas, and waters and wetlands in 40 



riparian/floodplain settings support the hydrological, chemical, and biological integrity of downstream 41 



waters. However, additional emphasis of certain topics, and in some cases review of more recent and 42 



diverse literature, is needed in the Report. The review of the literature on riparian and floodplain 43 



wetlands should be reorganized to clarify the functional role of floodplains and riparian areas in 44 



maintaining the ecological integrity of streams and rivers. The SAB recommends that the Report discuss 45 



the functional role of floodplains and wetlands in the entire landscape setting. The term “bidirectional 46 



wetlands” should therefore be replaced with the term “waters and wetlands in riparian/floodplain 47 
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settings” to reflect landscape position. The review should more fully reflect the literature on lateral 1 



exchange between floodplains and rivers followed by downstream transport. In addition, an integrated 2 



discussion of the functional attributes of floodplains as habitats should be included in the review.  3 



 4 



Other topics should also be emphasized. The Report should more explicitly discuss how floodplain 5 



environments are intimately linked to river systems by means of the flood pulse. In this regard, the 6 



importance of the short duration high intensity and long duration low intensity events should be 7 



compared and contrasted. The Report should also review additional literature on: channel migration 8 



zones (which demonstrate the variable nature of connectivity of floodplains); the importance of 9 



sediment movement, erosion and deposition; lateral connections that create a diversity of habitats 10 



supporting a wide array of species; and human impacts on connectivity. In addition, the Report requires 11 



a more recent and diverse review of the biogeochemical implications of exchange flow, including the 12 



literature on the role of wetlands and floodplains as sources, sinks, and transformers of nutrients and 13 



other chemical contaminants. The SAB also recommends that the examples used in the Report be 14 



broadened to make it more representative of the U.S. In particular, studies on peatlands in floodplain 15 



settings and forested wetlands, including bottomland hardwoods, should be incorporated. 16 



 17 



Findings and Conclusions Concerning Waters and Wetlands in Riparian/Floodplain Settings  18 



 19 
The findings and conclusions concerning waters and wetlands in riparian/floodplain settings are 20 



discussed in Section 1.4.2 of the Report. There is strong scientific support for the overall conclusion that 21 



riparian and floodplain water bodies and wetlands are highly connected to downstream waters through 22 



physical, chemical, and biological pathways. However, additional literature would bolster the findings 23 



and conclusions in Section 1.4.2 of the Report. A broad discussion of floodplain systems is warranted, 24 



including an explanation of the floodplain areas that can and cannot be classified as wetlands. The 25 



discussion of the findings and conclusions should further address a number of other issues including: the 26 



temporal dimension of connectivity of waters and wetlands in riparian/floodplain settings; the role of 27 



these waters and wetlands in storing and transforming chemical constituents; the role of biological 28 



connectivity, the effects of human alteration of connectivity; and the importance of considering 29 



aggregate/cumulative downstream effects of these waters and wetlands. In addition, the SAB 30 



recommends that the conclusions be more empirically and/or specifically described (e.g., indicating the 31 



percentage of studies that supported a conclusion) and that consistent terminology be used throughout 32 



the report to describe riparian and floodplain wetlands. 33 



 34 



Literature on Waters and Wetlands with the Potential for Unidirectional Hydrologic Flows to 35 



Rivers and Lakes 36 



 37 
In general, the EPA’s review and synthesis of the literature on the downstream connectivity and effects 38 



of wetlands and open waters with the potential for unidirectional connectivity is thorough, technically 39 



accurate, and clearly presented. The SAB recommends that the EPA consider adding some additional 40 



publications on biological connections and “geographically isolated” wetlands. Inclusion of publications 41 



that analyze material flows generated by birds is important. The term “unidirectional wetlands” as used 42 



in the report is misleading because it implies one-way hydrologic flows when, in fact, connectivity can 43 



have many spatial and temporal dimensions. The SAB recommends that the terms “unidirectional” and 44 



“geographically isolated” waters and wetlands be replaced in the report with the term “non-floodplain 45 



waters and wetlands.” The SAB also recommends that the EPA frame the discussion about the temporal 46 



and spatial scales, types, and gradients of various connections between and among floodplain wetlands 47 
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and non-floodplain wetlands and downstream waters by considering the magnitude, duration and 1 



frequency of surface and subsurface connections. The magnitude, frequency, and durations of the 2 



connections should be specified to the degree possible from the literature, with acknowledgment that all 3 



aquatic habitats are connected to downstream waters over sufficiently long time scales. In addition, the 4 



Report should discuss the importance of assessing wetland connectivity and connectivity pathways in 5 



terms of aggregated wetland complexes and the legacy effects of human disturbances. 6 



 7 



Findings and Conclusions Concerning Waters and Wetlands with the Potential for Unidirectional 8 



Hydrologic Flows to Rivers and Lakes 9 
 10 



The SAB disagrees with the EPA’s overall conclusion in Section 1.4.3 of the Report indicating that “The 11 



literature we reviewed does not provide sufficient information to evaluate or generalize about the degree 12 



of connectivity (absolute or relative) or the downstream effects of wetlands in unidirectional landscape 13 



settings.” To the contrary, the SAB finds that the scientific literature does provide information to support 14 



a more definitive statement (i.e., numerous functions of unidirectional wetlands have been shown to 15 



benefit downstream water quality) and recommends that the EPA revise the conclusion to focus on 16 



aspects that are clearly supported by the literature and the issues that still need to be resolved. The SAB 17 



also recommends that the EPA’s conclusions concerning “unidirectional” wetlands explicitly recognize 18 



connectivity as a gradient rather than a dichotomous categorical variable and highlight the fact that there 19 



are multiple mechanisms resulting in connectivity that occur over gradients of space and time. The 20 



following text should be included in these conclusions: Over sufficiently long time scales all aquatic 21 



habitats are connected to downstream waters through the transfer of water, chemicals or biota, though 22 



the magnitude and effects of these connections vary widely among wetlands. 23 



 24 



The SAB recommends several revisions to improve the findings concerning “unidirectional” waters and 25 



wetlands. Reference to specific studies should be removed as the findings are intended to summarize 26 



general themes arising from a broad synthesis of the diverse literature. The key findings should be more 27 



explicitly presented and clearly explained in the text of the Report. In addition, the key findings should 28 



include: the biological functions and biological connectivity of unidirectional wetlands, differences 29 



between natural and manmade wetlands, the importance of spatial proximity as a determinant of 30 



connectivity, and the importance of cumulative or aggregate impacts of unidirectional wetlands. 31 



32 
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2.  INTRODUCTION 1 



 2 



The National Center for Environmental Assessment in the EPA Office of Research and Development 3 



(ORD) has developed a draft report titled Connectivity of Streams and Wetlands to Downstream Waters: 4 



A Review and Synthesis of the Scientific Evidence (September 2013 External Review Draft). The draft 5 



report (hereafter referred to as the “Report”) is a review and synthesis of the peer-reviewed scientific 6 



literature on the connectivity or isolation of streams and wetlands relative to large water bodies such as 7 



rivers, lakes, estuaries, and oceans. The purpose of the Report is to summarize the current understanding 8 



of these connections, the factors that influence them and the mechanisms by which connected waters 9 



affect the function or condition of downstream waters. The Report was developed to inform an EPA and 10 



U.S. Army Corps of Engineers rulemaking on waters that are under the jurisdiction of the Clean Water 11 



Act. The Report is a scientific review and, as such, it does not set forth legal standards for Clean Water 12 



Act jurisdiction. 13 



 14 



The literature review and synthesis in the Report focus on describing: (1) a conceptual framework that 15 



represents the hydrologic elements of a watershed, the types of physical, chemical, and biological 16 



connections that link them, and the watershed climatic factors that influence connectivity at various 17 



spatial and temporal scales; (2) the downstream connectivity and effects of ephemeral, intermittent, and 18 



perennial streams; (3) the downstream connectivity and effects of waters and wetlands in 19 



riparian/floodplain settings; and (4) the downstream connectivity and effects of  waters and wetlands in 20 



non-riparian/non-floodplain settings. Four case studies from the literature are included in the report to 21 



illustrate the connectivity of water bodies in different landscape settings and geographic regions.  22 



 23 



The EPA asked the SAB to review the Report and comment on: the clarity and technical accuracy of the 24 



document, whether it includes the most relevant peer-reviewed literature, whether the literature has been 25 



correctly summarized, and whether the findings and conclusions in the Report are supported by the 26 



available science. In response to the EPA’s request, the SAB convened an expert panel to conduct the 27 



review. The Panel held a public meeting on December 16-18, 2013 to deliberate on the charge questions. 28 



This report provides the findings and recommendations of the SAB in response to the charge questions 29 



in Appendix A. The SAB recommendations are highlighted at the end of each section of this report. The 30 



order in which the recommendations are presented does not connote their relative importance. 31 
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3. RESPONSES TO EPA’S CHARGE QUESTIONS 1 



 2 



3.1. Overall Clarity and Technical Accuracy of the Draft Report 3 



 4 
Charge Question 1. Please provide your overall impressions of the clarity and technical accuracy of 5 



the draft EPA Report, “Connectivity of Streams and Wetlands to Downstream Waters: A Review and 6 



Synthesis of the Scientific Evidence.”  7 



 8 



The SAB was asked to provide its overall impression of the clarity and technical accuracy of EPA’s 9 



draft report on the connectivity of streams and wetlands to downstream waters. The Report is an 10 



extensive review of the literature that is both thorough and technically accurate. However, the SAB finds 11 



that the Report could be strengthened by careful editing to: (1) ensure consistency and continuity in style 12 



and organization throughout the document; (2) improve the usefulness of the document to decision-13 



makers; (3) strengthen the literature review; (4) provide additional detail and clarification of text in 14 



some parts of the document; and (5) restructure the case studies.  15 



 16 



3.1.1. Style and Organization of the Draft Report 17 



 18 
There are stylistic differences among the chapters of the EPA’s Report, and the writing needs to be 19 



reworked for consistency and continuity so that it is written in a single voice. There also is a strong need 20 



to check for consistent use of terms and definitions among the chapters, subchapter sections, and the 21 



glossary. The authors also should exercise caution when using words that may denote particular legal or 22 



regulatory meanings (e.g., significant, adjacent). The Report is quite long and can be repetitive in places, 23 



and the main points are easily lost in the volume of material presented. Superfluous or redundant 24 



information should be removed, being careful that only concise text supporting the key findings is 25 



included. The EPA should consider hiring a technical editor to address these issues.  26 



 27 



Several organizational changes will improve the readability of the Report. First, the conceptual 28 



framework should integrate the entire Report. Each section of the Report should be clearly linked to the 29 



conceptual framework. As written, the chapters of the Report are not always consistent with the 30 



conceptual framework. Second, each paragraph and/or subsection of the Report should have parallel 31 



structure where main points are clearly articulated at the end – perhaps even in bold or underlined text. 32 



Third, the key points should be stated simply and directly at the end of each chapter, not buried in detail. 33 



Fourth, the authors should consider including in the executive summary a succinct table that summarizes 34 



the key findings of the Report. The report of the Intergovernmental Panel on Climate Change (IPCC 35 



2007) is an excellent model.  36 



 37 



Recommendations 38 



 39 



 The Report should be edited to ensure that it is written in a consistent style and single voice.  40 



 41 



 Terms and definitions should be used consistently throughout the Report and caution should be 42 



exercised when using words that may have legal or regulatory meanings. 43 



 44 











Science Advisory Board (SAB) Draft Report (3/25/14) to Assist Meeting Deliberations - Do not Cite or Quote 



This draft is a work in progress, does not reflect consensus advice or recommendations, has not been reviewed or approved 



by the chartered SAB, and does not represent EPA policy. 



 



8 



  Superfluous or redundant information should be removed from the Report. Each section of the 1 



Report should be clearly linked to the conceptual framework. 2 



 3 



 Each paragraph and/or subsection of the Report should have a parallel structure where main points 4 



are clearly articulated at the end. 5 



 6 



 Key points should be clearly stated at the end of each chapter. 7 



 8 



 A succinct table summarizing the key findings of the report should be included in the executive 9 



summary. 10 



 11 



3.1.2. Improving the Usefulness of the Report to Decision-Makers 12 



 13 
Although the Report is a science, not policy, document, the SAB is aware that it was written to support 14 



the EPA’s efforts to clarify the jurisdiction of the Clean Water Act. As such, the Report could be written 15 



in a more strategic manner that focuses less heavily on reviewing the basic dynamics of systems and 16 



more on dealing with complex or nuanced issues about which the synthesis can provide important 17 



insights. For example, the degree, magnitude, or consequences of connectivity could be better quantified 18 



throughout the Report. The authors might consider an approach similar to that used in the report of the 19 



Intergovernmental Panel on Climate Change (IPCC 2007) which would provide an estimate of the 20 



relative certainty of connectivity or an effect. As written, the EPA Report often treats connectivity as a 21 



binary property - either present or absent, rather than as a gradient. The SAB is mindful of comments 22 



received from many members of the public who indicated that the binary perspective in the Report 23 



implies that any connectivity must significantly affect the biological, physical, or chemical integrity of 24 



downstream waters. As further discussed in Section 3.8.1 of this report, the SAB recommends that the 25 



interpretation of connectivity be revised from a dichtomous, categorical distinction (connected versus 26 



not connected) to a gradient approach that recognizes variation in the strength, duration and magnitude, 27 



and consequences of those connections. The Report also would be strengthened if it were to more 28 



explicitly address the cumulative effects of streams and wetlands on downstream waters (i.e., streams 29 



and wetlands considered in “aggregate”). In particular, a discussion of the spatial and temporal scales at 30 



which streams and wetlands are functionally aggregated would be useful. 31 



 32 



Recommendations 33 



 34 



 There should be greater focus in the Report on complex issues about which synthesis can provide 35 



important insights (e.g., better quantification of the degree, magnitude or consequences of 36 



connectivity). 37 



 38 



 As further discussed in Section 3.8.1 of this report, the SAB recommends that the interpretation of 39 



connectivity be revised from a dichotomous, categorical distinction (connected versus not 40 



connected) to a gradient approach that recognizes variation in the strength, duration and magnitude, 41 



and consequences of those connections. 42 



 43 



 The Report should more explicitly address the cumulative and aggregate effects of streams and 44 



wetlands on downstream waters. In particular, the Report should contain a discussion of the spatial 45 



and temporal scales at which streams and wetlands are functionally aggregated. 46 
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 1 



3.1.3. Strengthening the Literature Review 2 



 3 
The literature review in the Report can be strengthened by clarifying what was considered as peer-4 



reviewed literature, the kinds of evidence used to support the findings and conclusions in the Report, and 5 



the number and types of studies selected for review. The approach used for screening, compiling, and 6 



synthesizing information needs to be made explicit. In particular, the “weight of evidence” approach 7 



used to evaluate multiple references should be described in more detail. The SAB finds that the absence 8 



of references to studies that failed to show connectivity gives an appearance of bias towards certain 9 



studies or even perhaps an effort to “prove” that systems are connected. The literature review should 10 



include studies both showing and failing to show connectivity. If an exhaustive literature review of these 11 



studies has been performed, this should be explicitly stated in the Report. The SAB has provided 12 



numerous additional references in this SAB report and other references have been suggested in written 13 



comments from the public. 14 



  15 



Recommendations 16 



 17 



 The literature review in the Report should be clarified to indicate: (1) what was considered to be peer 18 



reviewed literature; (2) the kinds of evidence used to support the findings and conclusions; and (3) 19 



the number and types of studies selected for review. 20 



 21 



 The Report should clearly describe the approach used to screen, compile, and synthesize 22 



information. 23 



 24 



 Studies that failed to show connectivity should be cited in the Report along with those that 25 



demonstrate connectivity. 26 



 27 



 EPA should consider including in the Report additional information from references provided by the 28 



SAB and members of the public. 29 



 30 



3.1.4. Additional Detail and Clarification of Text Needed in the Report 31 



 32 
As further discussed in other sections of this SAB report, the following topics in the EPA Report require 33 



clarification and/or additional detailed information: 34 



 35 



- The importance and relevance of different spatial and temporal scales.  36 



- Biological connections, especially for birds, mammals, and salamanders, across the full life 37 



cycle. As part of this, connectivity via food webs should be included.  38 



- Case studies of a greater range of geographic regions (e.g., arctic) and systems, including human 39 



modified systems, forested wetlands, and bottomland forests.   40 



- Why a watershed perspective is needed to understand connectivity.  41 



- The importance of considering water bodies in aggregate for evaluations of connectivity. 42 



- Human modifications and their impacts on connectivity. Modifications can include directly 43 



removing/diminishing or restoring/enhancing connectivity, roads, agricultural tiles, dams, 44 



pumping groundwater, irrigation, channelization, and other manmade infrastructure (piped 45 



streams, stormwater pipes). 46 











Science Advisory Board (SAB) Draft Report (3/25/14) to Assist Meeting Deliberations - Do not Cite or Quote 



This draft is a work in progress, does not reflect consensus advice or recommendations, has not been reviewed or approved 



by the chartered SAB, and does not represent EPA policy. 



 



10 



- Definitions of river, unidirectional and bidirectional wetlands, geographically isolated wetlands, 1 



and consistent use of these terms in text. 2 



- Future research, technological, and methodological needs that will improve our ability to 3 



understand and estimate connectivity. 4 



 5 



Recommendation 6 



 7 



 The topics listed above should be clarified or discussed in more detail in the Report.  8 



 9 



3.1.5. Restructuring the Case Studies in the Report 10 
 11 



The SAB finds that the case studies in the Report provide helpful illustrations of connectivity between 12 



downstream waters and geographically-specific types of systems. That said, case studies could be even 13 



more helpful if they were selected and organized to allow comparisons among geographic regions, such 14 



as Southwest arid and Midwest mesic systems. As discussed in Section 3.4.1 of this report, comparisons 15 



among geographic regions could be accomplished by using hydrology (which varies regionally) as a 16 



framework for the case studies. The case studies are currently long and densely-written accounts, and 17 



this can make it difficult to identify which concept is being illustrated. The rationale for selecting 18 



different case studies and the key points being illustrated by each should be explicitly stated early in the 19 



text. An alternative structure that the authors might consider is to present the case studies as brief, easily 20 



read, textboxes that clearly and simply articulate key points. Within these textboxes the expanded 21 



versions could be referenced and included in appendices. As further discussed in Sections 3.3.10 and 22 



3.5.6 of this report, it would be useful to include case studies of a human dominated system and a 23 



bottom land hardwood system in the Report. 24 



 25 



Recommendations 26 



 27 



 The case studies in the Report should be carefully selected and organized to allow comparison of the 28 



connectivity of water bodies in different geographic regions. 29 



 30 



 The rationale for selecting different case studies and the key points illustrated in each should be 31 



clearly stated early in the text. 32 



 33 



 EPA should consider presenting the case studies in text boxes throughout the Report. The text boxes 34 



could reference more detailed information in Report appendices. 35 



 36 



3.2. Conceptual Framework: An Integrated, Systems Perspective of Watershed Structure 37 



  and Function 38 



 39 
Charge Question 2. Chapter 3 of the draft Report presents the conceptual basis for describing 40 



the hydrologic elements of a watershed; the types of physical, chemical, and biological 41 



connections that link these elements, and watershed climatic factors that influence connectivity 42 



at various temporal and spatial scales (e.g., see Figure 3-1 and Table 3-1). Please comment on 43 



the clarity and technical accuracy of this Chapter and its usefulness in providing context for 44 



interpreting the evidence about individual watershed components presented in the Report.  45 



 46 
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The SAB was asked to comment on the clarity and technical accuracy of the conceptual framework of 1 



watershed structure and function presented in Chapter 3 of the EPA’s Report and the usefulness of the 2 



framework in providing context for interpreting information in the Report. The SAB finds that the 3 



literature review in Chapter 3 of the Report is thorough, technically accurate, and readable. The 4 



literature review generally does not need to be changed, although it could be strengthened with technical 5 



editing. However, the conceptual framework needs to be revised and clearly articulated at the beginning 6 



of the Chapter to better enable the reader to access and understand the material. As further discussed 7 



below, the SAB finds that the following revisions are needed to improve the clarity, accuracy, and 8 



usefulness of the conceptual framework in the Report: (1) connectivity should be clearly defined at the 9 



beginning of Chapter 3; (2) the scope of the Report (i.e., the breadth of the literature review) should be 10 



clearly defined at the beginning of Chapter 3; (3) the conceptual framework should be expressed as 11 



continuous hydrological, chemical, and biological flowpaths; (4) certain terms (e.g., unidirectional and 12 



bidirectional) used in the Report should be replaced with more commonly understood terminology that 13 



is grounded in the peer-reviewed literature; (5) additional layers of complexity, such as the influence of 14 



human activities, should be represented in the conceptual model in the Report; and (6) a summary and 15 



synthesis of the conceptual model should be added at the end of Chapter 3.  16 



 17 



3.2.1. Defining Connectivity 18 



 19 
Because connectivity can be defined in many ways, the Report needs to define and concisely discuss 20 



what is meant by “connectivity” at the beginning of Chapter 3. Currently, connectivity is not defined 21 



until page 3-28, long after much of the conceptual framework, as currently described, has been presented 22 



and discussed. The definition of connectivity also should be extended to the entire landscape (i.e., not 23 



just to waters and wetlands but to entire watersheds and underlying aquifers) through a broader vision of 24 



local- to landscape-scale physical, chemical, and biological exchanges. The definition and discussion of 25 



connectivity at the beginning of Chapter 3 could be brief, with the many details and nuances to be 26 



addressed later in the following sections of the Chapter. 27 



 28 



Recommendations 29 



 30 



 Connectivity should be defined and discussed at the beginning of Chapter 3 of the Report. 31 



 32 



 The definition of connectivity in the Report should be extended to the entire landscape through a 33 



broad vision of local- to landscape-scale physical, chemical, and biological exchanges. 34 



 35 



3.2.2. Defining the Scope of the Report 36 
 37 



The SAB finds that the scope of the Report needs to be clearly defined and discussed at the beginning of 38 



Chapter 3. As a synthesis of the scientific literature, the Report appropriately includes discussion of the 39 



relevant literature on hydrologic, climatic, and other processes that occur across landscapes to connect 40 



various water bodies and wetlands. The breadth of the literature discussed in the Report need not be 41 



constrained by regulatory definitions of waters and wetlands. However, the SAB notes that a primary 42 



use of the Report is to assess connectivity among waters and wetlands and downgradient waters. As 43 



currently written, the Report is not clear about the degree to which its definitions of water bodies and 44 



wetlands include broader portions of the landscape (e.g., whether wetlands or rivers include their 45 



floodplains). The Report uses the wetland definition of Cowardin et al. (1979) to describe wetlands, and 46 



many public commenters have expressed concern about the potential expansion of the scope of 47 
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jurisdiction of the underlying Clean Water Act – from “three-parameter1” to “one-parameter” waters and 1 



wetlands. These confusions and concerns could be explicitly addressed in a separate section outlining 2 



the scope of the Report immediately after the section defining connectivity. Waters and wetlands should 3 



be clearly identified as being the large set of waters and wetlands as defined by Cowardin et al. (1979), a 4 



subset of which is covered by the Clean Water Act as set forth under 33 CFR 328.3. As part of that 5 



discussion, the Report should explain why the Cowardin et al. definition of a wetland was used2. The 6 



SAB recognizes that the Report is a scientific and not a policy document, but finds that ignoring this 7 



distinction only serves to create unnecessary confusion and concern among the readership. 8 



 9 



Recommendations 10 



 11 



 The scope of the Report should be clearly delineated, with special attention paid to clearly defining 12 



what are considered waters and wetlands. 13 



 14 



 The Report should consider the functional role of floodplains and riparian areas irrespective of their 15 



classification as wetlands or other water bodies (see discussion in Section 3.5.2 of this report). The 16 



Report should clearly indicate that waters and wetlands covered in the Report are considered to be 17 



the large set of waters and wetlands as defined by Cowardin et al. (1979), a subset of which is 18 



covered by the Clean Water Act as set forth under 33 CFR 328.3. As part of that discussion, the 19 



Report should explain why the Cowardin et al. definition of a wetland was used. 20 



 21 



3.2.3. Use of a Flowpath Framework 22 



 23 
As currently written, Chapter 3 of the Report contains detailed information about river system 24 



characteristics, the effects of streams and wetlands on downstream waters, and factors influencing 25 



connectivity. However, the Chapter lacks an explicit conceptual framework, which makes it difficult to 26 



categorize and organize this detailed information. Thus, the SAB recommends that a conceptual 27 



framework be established and discussed at the beginning of Chapter 3. This conceptual framework could 28 



be expressed as continuous hydrological (surface and subsurface), chemical, and biological flowpaths 29 



connecting watersheds from “ridge to reef,” and therefore connecting waters and wetlands to 30 



downgradient waters. The flowpath framework should highlight the four-dimensional nature of 31 



connectivity, because four-dimensional connectivity scaled in a habitat to catchment context is a 32 



foundational aspect of freshwater ecology (e.g., Ward 1989). The flux and transformation of water, 33 



materials, and organisms – which fundamentally control the integrity of downgradient freshwater 34 



ecosystems – occur at varying rates primarily determined by climate, geology, and relief and primarily 35 



expressed in terms of surface-water and groundwater storage and flow through the landscape (e.g., 36 



uplands, wetlands, lakes, rivers, and floodplains). Therefore, these flowpaths are inherently multi-37 



directional (i.e., longitudinal, lateral, vertical, and through time).  38 



                                                 
1 The “one parameter” wetland classification system (Cowardin et al., 1979) classifies an area as a wetland if it has one or 



more of the following three attributes: (1) the area supports predominantly hydrophytes at least periodically; (2) the land has 



substrate that is predominantly undrained hydric soil; or (3) the land has nonsoil substrate that is saturated with water or 



covered by shallow water at some time during the growing season of each year. The “three parameter” classification system 



(33CFR 328.3(b); USACE 1987) requires that an area have all three of these attributes to be classified as a wetland. 
2 In response to questions from the SAB about the use of the “one parameter” wetland classification, EPA scientists explained 



that much of the scientific literature does not specify the method used to delineate the wetlands under study. Thus, EPA 



scientists used the broader ‘one parameter” definition of wetlands to more fully assess the entirety of the available scientific 



literature. 
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The flowpath framework could be briefly presented and discussed in the context of a revised Figure 1-1 1 



(currently on page 1-2 of the Report), which could be moved to the beginning of Chapter 3 and 2 



expanded to include at least some representation of hydrological, chemical, and biological flowpaths. In 3 



the revised figure, each representative type of flowpath could be color coded (e.g., hydrological=blue, 4 



chemical=red, and biological=green). The revised Figure 1-1would thus become Figure 3-1. In the 5 



conceptual framework, hydrological flowpaths should be expressed in terms of both surface-water and 6 



groundwater flowpaths, with the latter including the potential for groundwater connections to cross 7 



watershed boundaries. For example, the Ogallala aquifer underlies parts of South Dakota, Nebraska, 8 



Wyoming, Colorado, Kansas, Oklahoma, New Mexico, and Texas, and the Floridan aquifer, underlies 9 



all of Florida as well as portions of Mississippi, Alabama, Georgia, and South Carolina. Chemical 10 



flowpaths should be expressed as largely following hydrological flowpaths, with subtle differences such 11 



as the typically tight nutrient spiraling that transitions to increasingly open spiraling from the headwaters 12 



to the outlet. However, chemical flowpaths could also be expressed as sometimes following biological 13 



flowpaths, with examples including marine-derived nutrients being transported to headwater streams by 14 



anadromous fish and nutrients being transported between waters and wetlands by birds that eat in one 15 



location and defecate in another. Biological flowpaths should be expressed as aquatic, terrestrial, and 16 



aerial flowpaths connecting watersheds internally, “ridge to reef,” and “reef to ridge,” and including the 17 



potential for biological connections to cross watershed boundaries. Taken to the extreme, the revised 18 



Figure 1-1 could become almost infinitely complex and equally incomprehensible, so it is important to 19 



clearly state that this is a conceptual framework with representative rather than complete flowpaths. 20 



 21 



Groundwater connectivity, in particular, could be better represented in the Report. The U.S. Geological 22 



Survey (USGS) has published numerous reports and learning tools on groundwater connectivity, 23 



including examples of flowpath frameworks expressed in block diagrams (Heath 1983; 1984; Winter et 24 



al. 1998). Care should be taken not to imply that bedrock is impermeable, given that groundwater flows 25 



through bedrock are important flowpaths that connect hydrologic landscapes over long distances and 26 



often across watershed boundaries (e.g., Roses et al. 1996).  27 



 28 



An important next step is to state how the revised conceptual framework is used in the Report. The SAB 29 



recommends that connectivity be discussed as a continuous phenomenon. However, we recognize that 30 



the EPA has chosen to discuss landscape settings discretely in the Report, with separate sections for 31 



rivers and streams, waters and wetlands in riparian/floodplain settings, and waters and wetlands in non-32 



riparian/non-floodplain settings. This approach is not problematic, as long as the discrete classification 33 



is mapped onto the continuous conceptual framework. The integration of the discrete classification and 34 



continuous framework could be achieved by adding two panels to the revised Figure 1-1 described 35 



above, using the same base block diagram. In the second block diagram, all flowpaths could be removed 36 



and the classification system showing the three landscape settings (i.e., rivers and streams, waters and 37 



wetlands in riparian/floodplain settings, and waters and wetlands in non-riparian/non-floodplain 38 



settings) could be added. Then, in the third block diagram, the first and second block diagrams could be 39 



merged, clearly showing that the continuous phenomena (i.e., the hydrological, chemical, and biological 40 



flowpaths) interact across the discrete landscape settings (i.e., connect rivers and streams, waters and 41 



wetlands in riparian/floodplain settings, and waters and wetlands in non-riparian/non-floodplain settings 42 



to one another at the landscape scale).  43 



 44 



Some editorial or technical corrections are needed in the Report to address various omissions, 45 



inconsistencies, and errors in the hydrology section, as well as other sections, of the Report. These have 46 



been identified in the line-by-line preliminary written comments provided by SAB Panel members. 47 
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Hillslope hydrology is discussed independently here because it is so central to the flowpath framework 1 



connecting all parts of the watershed, with water flowing from the “ridge to the reef” and potentially 2 



passing through or otherwise interacting with waters and wetlands along the way. The EPA Report 3 



should clearly describe the following four pathways through which water flows across the landscape:  4 



 5 



1. Infiltration-Excess Overland Flow: This is the overland flow that occurs when the rainfall rate 6 



exceeds the infiltration rate, resulting in excess rainfall running overland despite a below-surface 7 



water table. This flow is also known as Hortonian overland flow because it was first described in 8 



the literature by Horton (1945).  9 



 10 



2. Saturation-Excess Overland Flow: This is the overland flow that occurs when the water table 11 



rises to the surface, so that all additional rainfall runs overland. This is also known as Dunne’s 12 



mechanism because it was first described by Dunne and Black (1970). 13 



 14 



3. Interflow: This is rapid lateral flow in the unsaturated zone of soil and rock. Interflow commonly 15 



occurs because above a low-permeability layer there are interconnected macropores that 16 



intercept and channel rainfall as would a subsurface pipe (e.g., Beven and Germann 1982).  17 



 18 



4. Saturated Groundwater Flow: This is the normal saturated groundwater flow, where infiltrating 19 



rainfall reaches the water table and then flows laterally along with the general flow in the 20 



aquifer. 21 



 22 



The Report should further discuss variable source areas and how they expand and contract, and therefore 23 



change the way that landscapes connect through storms and seasons (Dunne and Black 1970). Variable 24 



source areas have particularly important implications in regards to both infiltration-excess and 25 



saturation-excess overland flow, both of which are highly variable in space and time. The incomplete 26 



discussion of variable source areas is a critical shortcoming of the current version of the Report because 27 



it is through variable source area expansion that waters and wetlands in non-riparian/non-floodplain 28 



settings can intermittently or ephemerally become the headward extent of headwater streams (e.g., Rains 29 



et al. 2006; 2008). In other words, these waters and wetlands can functionally change landscape 30 



position, from functionally being waters and wetlands in non-riparian/non-floodplain settings under 31 



some conditions to functionally being rivers and streams under other conditions. This type of switching 32 



behavior is one of the reasons for the SAB recommendation that connectivity be discussed as a 33 



continuous phenomenon. As previously noted, the EPA has chosen to discuss landscape settings 34 



discretely and has organized the Report in sections focusing on rivers and streams, waters and wetlands 35 



in riparian/floodplain settings, and waters and wetlands in non-riparian/non-floodplain settings. If 36 



landscapes are considered to be discrete, it is important to clearly state that the lines delineating these 37 



landscape categories are conceptual and/or fluid, i.e., that there are no fixed bright lines between the 38 



categories. 39 



 40 



To provide a better understanding of groundwater connectivity, and the way that groundwater 41 



connectivity might vary spatially, the SAB recommends that the EPA also consider using the ASTM 42 



D5979-96 Standard Guide for Conceptualization and Characterization of Groundwater Systems (ASTM 43 



1996). This document was developed with funding from the EPA and it provides an effective way to 44 



characterize groundwater systems in diverse hydrogeological settings (e.g., Kolm et al. 1996). To better 45 



characterize regional-scale groundwater connectivity, the SAB recommends that the EPA also consider 46 



using findings from the U.S. Geological Survey Regional Aquifer Systems Analysis (RASA) Program. 47 
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An understanding of regional groundwater flow systems is critical to the understanding of four-1 



dimensional hydrologic connectivity on both the local and regional scales. Understanding groundwater 2 



flow in unique hydrogeologic settings, including the Floridan aquifer system (karst systems), the High 3 



Plains aquifer system (semi-arid systems), and the Snake River Plain aquifer system (volcanic bedrock 4 



systems), is especially important. These and other unique hydrogeological settings are covered by the 5 



RASA Program. More information, including a complete list of aquifer systems covered by the RASA 6 



Program, can be found in Sun et al. (1991).  7 



 8 



The SAB also recommends that the EPA include in the Report additional evidence of biological 9 



connectivity. Organisms use habitats that are critical to their life-history requirements (i.e., their life 10 



cycles cannot be completed without these habitats). These habitats are dispersed throughout watersheds 11 



and organisms move among the habitats often throughout their life cycles (e.g., Schlosser and 12 



Angermeier 1995; Falke et al. 2010). Some species maintain populations in downgradient waters but 13 



move upstream or laterally to use habitats that are dry seasonally and in some cases are dry several years 14 



in a row. Thus, these sometimes-dry habitats can be critical to the biological integrity of downgradient 15 



waters. Species using these habitats range across many different taxa, even within fish. The examples 16 



used in the Report tend to focus on only a few taxa, primarily salmon and other anadromous fish species. 17 



Many fish restricted to freshwater and many other taxa including invertebrates, amphibians, reptiles, 18 



birds, and mammals require these critical habitats and move to access them. When these upstream, 19 



lateral, and disconnected habitats are degraded or destroyed, populations decline and species can 20 



become threatened or endangered (or otherwise imperiled), or are extirpated entirely, thus connectivity 21 



is a key to the biological integrity of downgradient waters. Ignoring these connections can create new 22 



threatened and endangered species, especially for highly imperiled vertebrate groups like amphibians, 23 



but also invertebrates like mussels that are transported by fish (as glochidia, their larval stage) 24 



throughout watersheds. 25 



 26 



Recommendations 27 



 28 



 The conceptual framework in the Report should be fully described at the beginning of Chapter 3. 29 



The framework should have a flowpath focus showing that watersheds are connected from “ridge to 30 



reef,” and that waters and wetlands in the landscape are therefore connected to downgradient waters 31 



by hydrological (surface and subsurface), chemical, and biological flowpaths. 32 



 33 



 The conceptual framework in the Report should generally express the importance of climate, 34 



geology (surface and subsurface), and relief on flow and transport (e.g., hydrological and chemical 35 



connectivity). The resulting three-dimensional structure should show potential surface, near surface, 36 



and subsurface pathways, which then can be analyzed in terms of hydrological, chemical, and 37 



biological connectivity in four dimensions (i.e., with the temporal dimension included).  38 



 39 



 The discrete-landscape classification system should be mapped onto the revised conceptual 40 



framework in the Report, with explicit acknowledgment that the classification system serves only as 41 



a communication tool. For example, rivers and streams, waters and wetlands in riparian/floodplain 42 



settings, and waters and wetlands in non-riparian/non-floodplain settings could be mapped onto the 43 



flowpath framework, explicitly showing that connections span these boundaries and that the 44 



boundaries are simply convenient ways to bound the landscape for discussion purposes. 45 



 46 
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 Groundwater connectivity, including regional groundwater connectivity across watershed divides, 1 



should be better defined in the Report and described in the context of connectivity between waters 2 



and wetlands and downgradient waters. 3 



 4 



 Biological connectivity should be better defined in the Report and described in the context of 5 



connectivity between waters and wetlands and downgradient waters.  6 



 7 



3.2.4. Revising and Defining the Terminology Used in the Report 8 
 9 



With regard to the discrete categories of systems discussed in the Report (i.e., rivers and streams, waters 10 



and wetlands in riparian/floodplain settings, and waters and wetlands in non-riparian/non-floodplain 11 



settings), the SAB finds that “bidirectional” and “unidirectional” are misleading terms. The Report uses 12 



these terms to describe wetlands and open waters with: (1) the potential for non-tidal, bidirectional 13 



hydrologic flows with rivers and lakes; or (2) the potential for unidirectional hydrologic flows to rivers 14 



and lakes. As previously noted, the four-dimensional nature of connectivity is a foundational aspect of 15 



freshwater ecology (e.g., Ward 1989). Bidirectional and unidirectional hydrologic flow certainly 16 



describe a key difference among wetland and open water systems. Indeed, in some landscape settings, 17 



there are two-way fluxes of water and water-borne materials between the landscape and the rivers and 18 



streams, while in other landscape settings, there are only one-way fluxes of water and water-borne 19 



materials from the landscape to the rivers and streams. Although this is an important difference, it does 20 



not adequately characterize the four-dimensional fluxes in both landscapes, most particularly in regards 21 



to the movement of biota. The key difference in the respective settings is landscape position, with some 22 



waters and wetlands having flood-pulse exchanges with rivers and streams and other waters and 23 



wetlands not having flood-pulse exchanges with rivers and streams. Therefore, the SAB recommends 24 



that bidirectional wetlands be called “waters and wetlands in riparian/floodplain settings” and 25 



unidirectional wetlands be called “waters and wetlands in non-riparian/non-floodplain settings.” These 26 



terms would employ a commonly understood classification system that is grounded in the literature. 27 



This is important not only for communication purposes but also because it is consistent with the peer-28 



reviewed, literature-based focus of the entire Report.  29 



 30 



The SAB also finds that use of the term “geographically isolated wetlands” by itself in the Report is 31 



problematic. The words “geographically isolated wetlands” technically mean “wetlands isolated in 32 



space.” However, “geographically isolated wetlands” are defined in the Report to mean “wetlands 33 



surrounded by uplands.” These are very different definitions. The SAB acknowledges that the term 34 



“geographically isolated wetlands” has been established in the literature, and is commonly used (e.g., 35 



Tiner 2003b; 2003c). However, in the flowpath framework recommended by the SAB, there are no truly 36 



isolated waters or wetlands. Furthermore, as discussed in other sections of this SAB report, all waters 37 



and wetlands are connected over sufficiently long time scales. This conclusion is supported by the 38 



review and synthesis of the literature in the EPA Report. In other words, there are no isolated wetlands; 39 



rather, all waters and wetlands are connected, differing only in the degree of connection and the degree 40 



to which those connections matter to the chemical, physical, and biological integrity of downgradient 41 



waters. Therefore, the term “geographically isolated wetlands” runs counter to the continuous flowpath 42 



conceptual framework recommended by the SAB. A final point is that the term “geographically isolated 43 



wetlands” does not even fit into the current conceptual framework in the Report because the Report 44 



explicitly states that geographically isolated wetlands can occur in both riparian/floodplain settings and 45 



non-riparian/non-floodplain settings. The SAB therefore recommends that the EPA carefully define 46 



“geographically isolated wetlands” in terms of the literature, explain that the term “geographically 47 
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isolated wetlands” was never meant to imply functional isolation, and then further explain that 1 



“geographically isolated wetlands” will not be used as an organizational term in Report. The SAB 2 



further recommends that the EPA then remove the term from later sections of the Report or, at the very 3 



least, ensure that the term is used consistently and not interchangeably with other terms, as it has been 4 



on occasion in the section of the Report on unidirectional wetlands. 5 



 6 



Recommendations 7 



 8 



 The terms “bidirectional” and “unidirectional” do not adequately describe the four-dimensional 9 



nature of connectivity. These terms should be replaced in the Report with more commonly 10 



understood terms that are grounded in the peer-reviewed literature. The SAB recommends that 11 



bidirectional wetlands be called “waters and wetlands in riparian/floodplain settings” and 12 



unidirectional wetlands be called “waters and wetlands in non-riparian/non-floodplain settings.” 13 



 14 



 The term “geographically isolated wetlands” is misleading because it implies isolation in spite of the 15 



fact that the flowpath framework implies that all parts of the watershed are connected, and that a 16 



fundamental finding of the SAB is that all waters and wetlands are connected at sufficiently long 17 



time scales. Therefore, the term “geographically isolated wetlands” should be defined in the Report 18 



in terms of the literature. The EPA should explain that use of the term “geographically isolated 19 



wetlands” does not imply functional isolation. The SAB recommends that, to the extent possible, the 20 



EPA avoid using the term in the Report. 21 



 22 



3.2.5. Layers of Complexity in the Conceptual Framework 23 
 24 



Once the EPA has described the flowpath framework and explained how the framework is used in the 25 



Report, additional layers of complexity (focusing on the issues discussed below) should be represented 26 



in the conceptual model. The SAB recognizes that some of these issues are already addressed in various 27 



parts of the Report. In those cases, the SAB recommends expanding upon or moving the discussion to 28 



the section of the Report that outlines the major concepts underlying the conceptual framework. 29 



 30 



Functions 31 



 32 



The SAB recommends layering water and wetland function on the flowpath framework. The Report 33 



should indicate that each water and wetland performs functions broadly categorized as source, sink, lag, 34 



transformation, and refuge, and that the degree to which each function is performed is dependent upon 35 



landscape position and related connectivity. The importance of including this in the discussion of the 36 



conceptual framework is to explain up front that some functions are enhanced by connectivity and others 37 



by relative isolation. This is an important point, one that is implicitly made throughout the report and 38 



explicitly made in the section on unidirectional wetlands. Including a functions layer in the conceptual 39 



framework will help clarify the later discussion of functions that are enhanced by connectivity or 40 



relative isolation. 41 



 42 



Spatial and Temporal Scales 43 



 44 



Spatial and temporal scales are critical aspects of connectivity and the role it plays in the chemical, 45 



physical, and biological integrity of downgradient waters. Low-frequency events that affect the 46 



chemical, physical, and biological integrity of downgradient waters can be particularly important if the 47 
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effects are long lived or cumulative. Long lived effects might be best exemplified by debris flows, which 1 



are low-frequency events that nevertheless can be an important source of sediment, large clasts, and 2 



large woody debris to rivers. Though such debris flows occur infrequently, the consequences can be 3 



long lived, and can play important roles in controlling the structure and function of downgradient waters 4 



over the scale of decades. Important cumulative effects might be best exemplified by ephemeral flows in 5 



arid landscapes, low-frequency events that may nevertheless provide most of the subsidies to 6 



downgradient waters (e.g., Izbicki 2007). The SAB recommends that the Report compare and contrast 7 



the humid east and the arid southwest and indicate that downgradient waters in the humid east may get 8 



the bulk of their materials though moderate-frequency, moderate-magnitude events while downgradient 9 



waters in the arid southwest might get the bulk of their materials through low-frequency, high-10 



magnitude events. The latter are no less important to the integrity of the downgradient waters, even 11 



though their duration may be negligible in comparison. Therefore, the importance of the connectivity is 12 



not just a function of the frequency or duration of the connection. One way to conceptualize this in the 13 



Report is by developing a matrix of probability × consequence, which would facilitate a discussion of 14 



spaces occupied by given waters and wetlands. This would go a long way toward helping readers better 15 



understand the regional context of the spatial and temporal scale of connectivity.  16 



 17 



Human Altered Systems 18 



 19 



There are few, if any, ecosystems unaltered by humans. The role that these alterations play in the 20 



conceptual framework should be addressed explicitly in the Report. Waters and wetlands are 21 



"connected" in the sense that they are integrated into the broader hydrological landscape and therefore 22 



can play important roles in maintaining the chemical, physical, and biological integrity of downgradient 23 



waters. They perform a variety of functions (which are broadly classified in the Report as source, sink, 24 



lag, transformation, and refuge functions) at rates that are characteristic to where they are located on the 25 



gradient of connectivity. Therefore, downgradient waters might suffer consequences if the degree of 26 



connectivity is altered by human activities. Alterations can be of three types—some can directly 27 



decrease connectivity (e.g., dams), some can directly increase connectivity (e.g., ditches), and some can 28 



indirectly change the magnitude, timing, and/or duration of connectivity (e.g., impervious surfaces in the 29 



contributing watershed). Each of these three types of alterations constitute alterations to connectivity and 30 



therefore to the chemical, physical, and biological integrity of the downgradient waters.  31 



 32 



Flow and Transport Forcings and Regionalization 33 



 34 



The SAB finds that the Report fails to provide an adequate framework for considering connectivity in a 35 



regional context, especially for states such as Hawaii and Alaska. This problem has been identified by a 36 



number of public commenters. The EPA therefore should consider expressing flow and transport 37 



forcings in terms of Hydrologic-Landscape Regions, or HLRs (Wolock et al. 2004). This would not 38 



represent a large departure from the approach used in the Report because HLRs are fundamentally a 39 



function of climate, geology, and relief, which are already recognized as central controls on watershed 40 



hydrology. Using HLRs to consider flow and transport functions would ground the discussion to 41 



consistent terminology. The terminology in the Report is currently inconsistent, sometimes referring to 42 



climate, geology, and relief, sometimes to climate and watershed characteristics, and other times 43 



focusing only on climate. Using the HLRs also would ground the discussion in the Report to peer-44 



reviewed literature on this matter. This could then serve as a means to discuss regionalization, because 45 



generalizations are context dependent, i.e., the expressions of chemical, physical, and biological 46 



phenomena depend on environmental setting (e.g., climatic, geologic, topographic). Associated with this 47 
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issue is the fact that much more is known about connectivity in some settings than others. The Report 1 



could be improved by explicitly recommending that readers use the HLRs to better understand the 2 



relevance of the findings in the document to their respective regions. 3 



 4 



Aggregate or Cumulative Effects 5 



 6 



The aggregate or cumulative effect of many waters and wetlands on the chemical, physical, and 7 



biological integrity of downgradient waters is sufficiently important to merit its own subsection in the 8 



Report. Mainstem rivers integrate and accumulate the mass, materials, and organisms of numerous 9 



waters and wetlands, including tributaries. This is an important concept because the individual effect of 10 



any single water or wetland on downgradient waters might be negligible at sufficient spatial scale, but 11 



the cumulative effects of many similarly situated waters and wetlands on downgradient waters might 12 



nevertheless still be important. For example, at the scale of a single 200 km2 watershed, the flow and 13 



sediment originating from a single headwater stream with a drainage area of < 1 km2 may make a 14 



minimal contribution to the sediment budget of the mainstem river, but the space-time integration of all 15 



headwater streams with drainage areas of < 1 km2 in the watershed governs the total sediment budget of 16 



the mainstem larger river and the resulting in-channel sediment storage, channel morphology, and 17 



aquatic habitat.  18 



 19 



Cumulative effects could be defined as an emergent property of all headwater streams in the watershed 20 



(i.e., a river network statistical attribute). A measurable effect on downgradient waters may not be 21 



detected if only a small number of headwater streams within a watershed were impacted, whereas there 22 



could be substantial and possibly cascading effects on downgradient waters were a larger number of 23 



headwater streams impacted. Moreover, the extent of downgradient effects reflects a convolution–both 24 



in space and time–of each headwater stream’s time-varying flux of mass, materials, and organisms. For 25 



example, in a watershed with a 200-year recurrence interval of debris flows on headwater streams, the 26 



probability of a debris flow on any given headwater stream in a given year is 0.5% - likely a negligible 27 



effect on fish habitat in downgradient waters. However, at the watershed scale, there are hundreds of 28 



headwater streams, which means that the annual probability of a debris flow in the “population” of 29 



headwater streams is much higher and more likely to substantially affect downgradient fish habitats. 30 



Many studies have been published on these kinds of cumulative effects (e.g., Johnston et al. 1990). 31 



Therefore, any evaluation of changes to individual waters and wetlands must consider the context of past 32 



and planned alterations of other waters and wetlands in the watershed. 33 



 34 



Map Scale 35 



 36 



The important issue of map resolution is mentioned in several parts of the Report but it needs to be more 37 



clearly and thoroughly presented in a separate section, or perhaps in a figure comparing the results of 38 



using different technologies. A related topic that could be addressed in the Report is the increasing 39 



availability of light detection and ranging (LiDAR) digital elevation models (DEMs) and thus the 40 



increasing ability to create more accurate and denser stream networks; this illustrates how new 41 



technologies may influence the scientific understanding of connectivity.  42 



 43 



It is critical that readers of the Report understand that many databases fail to include small streams and 44 



thus do not represent the full extent and magnitude of the river and stream network. For example, Meyer 45 



and Wallace (2001) have indicated that in a North Carolina watershed 0.8 km of stream channel are 46 



shown on a 1:500,000 scale map whereas 56 km of stream channel are shown on a 1:7200 scale map; 47 
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only 21% of stream channel length is shown on a 1:24000 scale map in another watershed. The 1 



increasing availability of high resolution DEM, including the National Elevation Dataset (NED) 10 m 2 



DEM. (USGS 2014) and more robust flow routing algorithms means that more accurate stream maps are 3 



becoming increasingly available. Thus the ability to predict (and discern) physical, chemical, and 4 



biological connections between small and large streams is increasing rapidly. Hence, the degree of 5 



connectivity will be determined in some part by advances in technology. 6 



 7 



Recommendations 8 



 9 



 Once the EPA has described the flowpath framework and explained how the framework is used in 10 



the Report, additional layers of complexity should be represented in the conceptual model. In 11 



developing additional layers of complexity, the EPA should focus on the following issues. 12 



 13 



- A water and wetland function framework should be layered on the flowpath framework. EPA 14 



should indicate that each water and wetland performs functions broadly categorized as source, 15 



sink, lag, transformation, and refuge, with the degree to which each function is performed being 16 



dependent upon landscape position and related connectivity.  17 



- Spatial and temporal scales should be addressed in the discussion of connectivity and the role it 18 



plays in the chemical, physical, and biological integrity of downgradient waters. Of particular 19 



importance is the potential importance of low-frequency events.  20 



- The role that human alterations play in the conceptual framework should be addressed explicitly. 21 



- The EPA should consider expressing forcings in terms of Hydrologic-Landscape Regions, or 22 



HLRs (Wolock et al. 2004). This would better enable readers to understand the regional 23 



relevance of findings in the Report. 24 



- The aggregate or cumulative effect of many waters and wetlands on the chemical, physical, and 25 



biological integrity of downgradient waters is sufficiently important to merit its own subsection 26 



in the Report.  27 



- The important issue of map resolution is mentioned in several parts of the report, but it should be 28 



more clearly and thoroughly presented in a separate section. 29 



 30 



3.2.6. Summary and Synthesis of the Conceptual Framework 31 
 32 



The SAB finds that Chapter 3 of the Report ends abruptly, with no summary or synthesis of the 33 



conceptual framework. The SAB recommends that the EPA consider moving Figure 6.1 (The role of 34 



connectivity in maintaining the physical, chemical, and biological integrity of water) to the end of 35 



Chapter 3. The figure could then be used as a means of summarizing and synthesizing the conceptual 36 



model and explaining how the model guides the way that the agency is thinking about and presenting 37 



evidence of connectivity between waters and wetlands and downgradient waters. This figure succinctly 38 



shows the role played by connectivity in maintaining the chemical, physical, and biological integrity of 39 



downgradient waters and hence would serve this purpose well in Chapter 3. 40 



 41 



Recommendation 42 



 43 



 A summary and synthesis of the conceptual framework should be added to the end of Chapter 3 of 44 



the Report using what is currently Figure 6.1 to frame the discussion. 45 



 46 



 47 
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3.3. Review of the Literature on Ephemeral, Intermittent, and Perennial Streams 1 



 2 
Charge Question 3(a). Chapter 4 of the draft Report reviews the literature on the directional 3 



(downstream) connectivity and effects of ephemeral, intermittent, and perennial streams 4 



(including flow-through wetlands). Please comment on whether the Report includes the most 5 



relevant published literature with respect to these types of streams. Please also comment on 6 



whether the literature has been correctly summarized. Please identify any published peer 7 



reviewed studies that should be added to the Report, any cited literature that is not relevant to 8 



the review objectives of the Report, and any corrections that may be needed in the 9 



characterization of the literature.  10 



  11 



The SAB finds that Chapter 4 of the Report is an excellent review of the peer reviewed literature that 12 



describes the connectivity of headwater streams to downstream waters. The Report documents the 13 



current scientific understanding that there are numerous ways that headwater streams are connected to 14 



downstream ecosystems and that these connections are essential in promoting the physical, chemical, 15 



and biological integrity of downstream ecosystems. The connections between headwaters and 16 



downstream ecosystems are well established as a foundational concept in stream ecology.  17 



 18 



The review is based on pertinent literature and is strongly grounded in current science. However, the 19 



SAB provides a number of recommendations to improve the literature review in Chapter 4 of the Report. 20 



The SAB has also identified additional references to relevant peer reviewed literature that the EPA 21 



should consider citing in the Report.  22 



 23 



3.3.1. Expanding the Review of Hydrologic Exchange Flows between Main Channels and Off 24 



Channel Areas 25 
 26 



The SAB recommends that the literature review in Chapter 4 of the Report be expanded to include the 27 



description of exchanges between main channels and relatively slow moving subsurface waters and 28 



surface waters located at channel margins (in pools and in recirculating eddies). The review should 29 



include a more complete discussion of the processes involved and give more attention to spatial and 30 



temporal variability. The revised text should also include broader discussion of associated 31 



biogeochemical transformations that change the form and mobility of dissolved chemicals that affect 32 



downstream water quality. The discussion should go beyond solely discussing nitrate removal to include 33 



phosphorus removal and examples of fate and transport of contaminants such as toxic metals and 34 



organic contaminants. The review should also describe how surface-subsurface water interactions affect 35 



stream temperature and habitat for fish and other organisms, particularly when surface water flows 36 



diminish but subsurface flow is present.  37 



 38 



The following references (and others that are similar) should be considered for inclusion in a broader 39 



discussion of hyporheic processes: Buffington and Tonina (2009); Karwan and Saiers (2012); Poole et 40 



al. (2006); Sawyer, et al. (2011); and Stonedahl et al. (2010).  41 



 42 



Recommendations 43 



 44 



 The review of hydrologic exchange flows between main channels and off channel areas should be 45 



expanded in the Report to include the topics summarized above. 46 



 47 
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 The additional references identified above (and others that are similar) should be considered for 1 



inclusion in the Report for a broader discussion of hyporheic processes. 2 



 3 



3.3.2. Expanding the Discussion of Naturally Occurring Chemical Constituents, Contaminants, 4 



and Contaminant Transformations 5 
 6 



The EPA should expand the discussion in the Report of naturally occurring chemical constituents other 7 



than nutrients (i.e., nitrogen and phosphorus), contaminants, and contaminant transformations. The SAB 8 



finds that the Report needs a more thorough characterization of upslope (surface and subsurface) effects 9 



of geology, soils, and hydrology on overall water chemistry (e.g., conductivity, alkalinity, pH, major 10 



cations) and the consequences of altering these upslope processes on downstream water chemistry and 11 



associated ecological responses. The role of nutrient spiraling as a demonstration of connections between 12 



headwaters and downstream ecosystems is covered in the Report, but the Report could be strengthened if 13 



more attention were given to the important transformations that affect mobility, toxicity, and time lags of 14 



storage or degree of removal that occurs and how it affects downstream loading of nutrients and 15 



contaminants. The Report should also further discuss sediment bound contaminants and their downstream 16 



movement and effects on downstream waters.  17 



 18 



The following references (and others that are similar) should be considered for inclusion in the 19 



discussion of naturally occurring chemical constituents, contaminants and contaminant transformation 20 



processes: Baker et al. (2000); Bourg and Bertin (1993); Conant et al. (2004); Doyle et al. (2003); 21 



Ensign et al. (2008); Fuller and Harvey (2000); Harvey and Fuller (1998); Harvey et al. (2013); Hedin et 22 



al. (1998); Kim et al. (1992); Kim et al. (1995); Kimball et al. (1994); Lautz and Fanelli (2008); 23 



Malcolm et al. (2005); and O’Connor and Harvey (2008). 24 



 25 



Recommendations 26 



 27 



 The Report should be revised to include discussion of naturally occurring chemical constituents 28 



other than nutrients (i.e., nitrogen, phosphorus), contaminants, and to consider nutrients, 29 



contaminants, and contaminant transformation processes.  30 



 31 



 The additional references identified above, and others that are similar, should be considered for 32 



inclusion in the discussion of naturally occurring chemical constituents, contaminants and 33 



contaminant transformation processes. 34 



 35 



3.3.3. Expanding the Discussion of Factors that Influence Stream Temperature 36 
 37 



The SAB finds that the discussion of the role of upslope factors affecting the relative contributions of 38 



surface and shallow and deeper subsurface waters to channel flow and stream temperature should be 39 



expanded. The Report should more explicitly describe the effects of hyporheic flow and storage and 40 



resulting lag and attenuation effects that buffer temperature extremes within streams. The discussion of 41 



these latter subsurface hyporheic effects should include a comparison to direct groundwater discharge in 42 



terms of their comparative effects on stream temperature dynamics. In addition, the treatment of the 43 



direct and indirect effects of upstream/upslope riparian shading, channel morphology, and channel 44 



network topology on stream temperature should be expanded. The SAB recommends that the Report be 45 



revised to expand the discussion of how environmental alterations in channels and upslope areas 46 
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influence stream temperature dynamics. The SAB further recommends that the Report directly address 1 



the influence of stream temperature on downstream connectivity. 2 



 3 



The following references (and others that are similar) should be considered for inclusion in the 4 



discussion of factors that influence stream temperature: Arrigoni et al. (2008); Hester et al. (2009); and 5 



Sawyer et al. (2012). 6 



 7 



Recommendations 8 



 9 



 The discussion of upslope factors that influence stream temperature should be expanded to include:  10 



hyporheic flow and storage, a comparison to groundwater effects on stream temperature; 11 



upstream/upslope riparian shading; channel morphology; channel network topology; and 12 



environmental/human alterations in upslope areas and channels.  13 



 14 



 The Report should explicitly discuss the influence of stream temperature on downstream 15 



connectivity. 16 



 17 



 The additional references identified above, and others that are similar, should be considered for 18 



inclusion in the discussion of factors that influence stream temperature. 19 



 20 



3.3.4. Clarifying the Temporal Dynamics of Flow-Related Aspects of Connectivity   21 



 22 
The Report does not contain a succinct yet comprehensive paragraph that covers the temporal dynamics 23 



of connectivity for headwater streams (e.g., headwaters that connect perennial, intermittent, and 24 



ephemeral channels with their variable source areas) and effects on the transport of materials and 25 



sediment and on downstream water quality. The SAB finds that Chapter 4 would benefit from a separate 26 



section on this topic. Such a section should more fully characterize the temporal dynamics of streamflow 27 



(i.e., magnitude, frequency, duration, and timing) and its effects on downstream connectivity. In 28 



particular, the section should note that it is the effect of flows that determines their importance to 29 



downstream connectivity. For example, the Report correctly describes how headwater streams can 30 



contribute a large fraction of the water in downstream ecosystems over an annual cycle, even though 31 



they are periodically dry. The SAB recommends that the discussion of ecological consequences of flow 32 



connections provided by headwater streams be expanded. The SAB also finds that short-term flow 33 



connections can be important. That is, connectivity can be highly episodic, but this does not reduce its 34 



inherent importance to downstream ecosystems.  35 



 36 



More discussion and additional literature citations should be included in the Report to highlight the 37 



importance of short duration floods and longer duration droughts and their effects on downstream 38 



ecosystems. The SAB recommends that the Report be revised to explicitly recognize the important role 39 



of variable hydraulic residence times in river networks and their effects on the storage and 40 



transformation of organic matter and nutrients in downstream waters. In addition, the Report should 41 



discuss how human alterations affect the temporal dimensions of connectivity (e.g., via water 42 



withdrawal or augmentation). Overall, the SAB recommends tightening the entire report to make it clear 43 



how intermittent and ephemeral streams are connected in space and time to downstream ecosystems.  44 



 45 



The following references (and others that are similar) should be considered for inclusion in the Report to 46 



illustrate the ways in which intermittent and ephemeral streams are connected in space and time to 47 
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downstream ecosystems and the effects of these connections: Boano et al. (2013); Constantz (2008); 1 



Harvey et al. (2012); and O'Connor et al. (2012).  2 



 3 



Recommendations 4 



 5 



 The Report should include a new section that explicitly examines the temporal dynamics of 6 



connectivity for headwater streams (e.g., headwaters that connect perennial, intermittent, and 7 



ephemeral channels with their variable source areas) and effects on the transport of materials and 8 



sediment and on downstream water quality. The new section should note that it is the effect of flows 9 



that determines their importance to downstream connectivity. 10 



 11 



 The Report should be revised to explicitly recognize the important role of variable hydraulic 12 



residence time in river networks and its effects on the storage and transformation of organic matter 13 



and nutrients in downstream waters. 14 



 15 



 The Report should include discussion of how human alterations affect the temporal dimensions of 16 



connectivity, e.g. via water withdrawal or augmentation. 17 



 18 



 The additional references identified above (and others that are similar) should be considered for 19 



inclusion in the Report to illustrate the ways in which intermittent and ephemeral streams are 20 



connected in space and time to downstream ecosystems and the effects of these connections. 21 



 22 



3.3.5. Strengthening the Review of Biological Connectivity   23 



 24 
As previously discussed, the report should be revised to more thoroughly document evidence that biota 25 



move throughout the lotic system (e.g., in upstream, lateral, and downstream waters) to use critical 26 



habitats and that these movements have strong and important effects on biological integrity. A more 27 



thorough treatment of biological connectivity would strengthen Chapter 4 of the report. The following 28 



key points should be included in the Chapter:  29 



 30 



-    Organisms require habitats that are dispersed throughout watersheds (i.e., their populations 31 



cannot persist without these habitats), and many species move among these habitats during 32 



their life cycles. 33 



-    Some species maintain populations in downstream receiving waters, but move upstream or 34 



laterally to use habitats that are dry seasonally and in some cases are dry several years in a row. 35 



Thus, these intermittent or ephemeral habitats often can be critical to the biological integrity of 36 



downstream waters. 37 



-    These mobile species range across many different taxa, even within fish, and include many 38 



more than those identified in the Report, which focuses largely on salmon and other 39 



anadromous fish. Many fish living solely in freshwater, and many other taxa including 40 



amphibians, reptiles, birds, mammals, and important invertebrates, require these habitats and 41 



move to access them. 42 



-    Data from comparative studies and experiments show that these animal populations decline or 43 



are extirpated entirely when upstream, lateral, and disconnected habitats are degraded or 44 



destroyed. Thus, connectivity to these habitats is a key to the biological integrity of 45 



downstream waters. 46 
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-    Ignoring these critical habitat connections can create new threatened and endangered species, 1 



especially for highly imperiled vertebrate groups like amphibians, but also highly imperiled 2 



groups of invertebrates like mussels whose larvae are transported throughout watersheds by 3 



their fish hosts. 4 



 5 



Recommendation 6 



 7 



 The Report should more thoroughly document evidence that biota move throughout the lotic system 8 



(e.g., in upstream, lateral, and downstream waters) in order to use critical habitats and that these 9 



movements have strong and important effects on biological integrity of downstream waters, as 10 



detailed in the points above. 11 



  12 



3.3.6. Review of the Human-Modified Headwater Stream Literature  13 
 14 



As previously mentioned, the SAB finds that the Report lacks references to the literature on human-15 



modified headwater streams. This literature should be included in the Report in order to provide 16 



information about the consequences of alterations of headwater systems to water quality and biota of 17 



downstream ecosystems. Many headwater stream ecosystems are altered by human activity that often 18 



disrupts connectivity; the effects of such disruptions illustrate the importance of headwaters to 19 



downstream areas in various landscapes. The SAB recommends that connectivity be discussed within 20 



the context of the following human alterations: agricultural ditches and tile drains, urban lined channels 21 



and buried streams, removal of riparian trees, cattle grazing, gravel mining, channel diversions, low 22 



dams, grade control structures, stream restoration, and effluent dominated streams. Some of these 23 



alterations reduce connections to downstream waters, but some alterations increase the frequency and 24 



magnitude of connections. In addition, human-altered or even human-created streams may provide 25 



significant ecological functions that can affect downstream waters. A succinct discussion of the 26 



downstream consequences of stream restoration would also strengthen the Report.  27 



 28 



The following references (and others that are similar) should be considered for inclusion in the Report to 29 



illustrate the effects of human alterations to headwater streams: Lautz et al. (2008); and O’Connor et al. 30 



(2010). 31 



 32 



Recommendations 33 



 34 



 The draft Report should be revised to include information about the consequences of alteration of 35 



headwater systems to water quality and biota of downstream ecosystems. These revisions should 36 



include discussion of the positive and negative effect of: agricultural ditches and tile drains, urban 37 



lined channels and buried streams, removal of riparian trees, cattle grazing, gravel mining, channel 38 



diversions, low dams, grade control structures, stream restoration, and effluent dominated streams. 39 



 40 



 The additional references identified above, and others that are similar, should be considered for 41 



inclusion in the Report in order to illustrate the effects of human alterations to headwater streams.  42 



 43 



 44 



 45 



 46 



 47 
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3.3.7. Highlighting the Role of Headwater Streams in Aggregate and Cumulative Effects  1 



On Downstream Ecosystems 2 
 3 



The SAB recommends that a new section on the role of headwater streams in aggregate and cumulative 4 



effects on downstream ecosystems be added to Chapter 4 of the Report. This new section should draw 5 



upon the large body of literature on cumulative watershed effects of land use, based on both modeling 6 



and empirical studies. In addition, the existing section on watershed modeling should be improved by 7 



expanding the discussion to include results from models beyond the SPARROW model (SPAtially 8 



Referenced Regressions On Watershed attributes).  9 



 10 



The following references (and others that are similar) should be considered for inclusion in the Report to 11 



document the role of headwater streams in aggregate and cumulative effects on downstream ecosystems: 12 



Alexander et al. (2009); Böhlke et al. (2009); and Helton et al. (2011).  13 



 14 
Recommendations 15 



 16 



 A new section on aggregate and cumulative effects of headwater streams on downstream ecosystems 17 



should be added to Chapter 4 of the Report. 18 



 19 



 The findings of the modeling and empirical studies on the cumulative effects of land use on water 20 



quality should be summarized in the Report.  21 



 22 



 The modeling section of the Report should be expanded to include results from additional models.  23 



 24 



 The additional references identified above, and others that are similar, should be considered for 25 



inclusion in the Report to document the aggregate and cumulative effects to downstream 26 



connectivity.  27 



 28 



3.3.8. Expanding the Discussion of the Effects of Streamside Vegetation on Stream Ecosystems 29 
 30 



The SAB notes that many of the beneficial ecological effects of streamside vegetation are not 31 



exclusively associated with riparian wetland function (e.g., effects of leaf litter inputs to downstream 32 



food resources, effects of woody debris on channel morphology, sediment and organic matter storage, 33 



hydrologic retention, and modulation of stream temperature, among others). These beneficial effects 34 



occur along the entire longitudinal profile, but are especially important to headwater streams. The SAB 35 



recommends that the draft Report be revised to expand the discussion of the effects of streamside 36 



vegetation on stream ecosystems. 37 



 38 



Recommendation 39 



  40 



 The Report should be revised and additional references should be added to expand the discussion of 41 



the effects of streamside vegetation on stream ecosystems. 42 



 43 



 44 



 45 



 46 



 47 
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3.3.9 Food-web Connections from Riparian Zones to Streams that Support Aquatic  1 



 Organisms 2 



 3 
The SAB recommends adding a new section to the Report to thoroughly address the importance of food-4 



web connections from riparian zones to streams that support aquatic organisms. The Report focuses on 5 



strictly aquatic connections, however, organisms that define the biological integrity of downstream 6 



waters are embedded in food webs and these food webs transcend aquatic-terrestrial boundaries. The 7 



following key points should be included in the new text: 8 



 9 



-    Streams receive leaves, wood, and other plant litter from riparian vegetation, and these supply 10 



carbon and nutrients to biota ranging from microbes to invertebrates, which in turn feed larger 11 



invertebrates, fish, amphibians, reptiles, birds, and mammals. 12 



-    Streams also receive terrestrial invertebrates, which are used directly as prey by fish and 13 



amphibians, either in the same reach, or after flowing downstream from headwaters into 14 



reaches that support these predators. 15 



-    Linkages between riparian zones and streams are critical to maintaining the biological integrity 16 



of the Nation’s waters, and data from comparative studies and experiments support the 17 



generalization that cutting off these connections can cause emigration or extirpation of 18 



organisms that rely on food web connections from streams to riparian zones.  19 



-    Finally, food webs integrate aquatic and terrestrial landscapes and therefore provide a useful 20 



lens through which to view connectivity in aquatic ecosystems. 21 



 22 



Recommendations  23 



 24 



 The SAB recommends adding a new section (with additional references) to the Report to thoroughly 25 



document the importance of food-web connections from riparian zones to streams; the new section 26 



should discuss the points itemized above. 27 



 28 



3.3.10. Clarifying How Case Studies Were Selected   29 
 30 



As previously discussed, the SAB recommends that text be added to the Report to clarify how the case 31 



studies were selected. In addition, a case study that focuses on human-dominated systems should be 32 



added to the Report in order to include information about the effect of human-dominated systems on 33 



downstream waters. For example, the Rio Grande case study on arid rivers provides excellent examples 34 



of human-modified systems and its description of human effects could be expanded. 35 



 36 



Recommendations 37 



 38 



 The Report text should explain the rationale for selecting case studies.  39 



 40 



 The Report should contain a case study that illustrates the downstream effects of human-modified 41 



systems, perhaps through revising the Rio Grande case study. 42 



 43 



 44 



 45 



 46 



 47 
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3.3.11. Clarifying the Report Findings Concerning the Strength or Degree of Downstream 1 



Connectivity  2 
 3 



The SAB recommends that the Report text be revised to address the strength or degree of downstream 4 



connectivity. At a minimum, this clarification should be addressed in the Chapter 4 section on headwater 5 



streams, but the topic should also be clarified throughout the Report. In particular, the SAB finds that the 6 



Report needs a more focused discussion of the relative strength/degree of connectivity of intermittent 7 



and ephemeral streams and their variable source areas. This could be achieved through a discussion of 8 



the frequency, duration, and magnitude of surface and subsurface connections. It is important to note 9 



that subsurface flows often persist after surface flows wane; further, these subsurface flows may provide 10 



important connectivity functions from ephemeral streams to downstream waters. In addition, as 11 



previously discussed, even ephemeral streams and short duration surface water connections in source 12 



water areas may have substantial effects on the chemistry and biology of downstream waters.  13 



 14 



The SAB recommends that the following reference (and others that are similar) be considered for 15 



inclusion in the Report to document the strength or degree of downstream connectivity: Larsen et al. 16 



(2012). 17 



 18 



Recommendations 19 



 20 



 The SAB recommends that the degree/strength of downstream connections be highlighted or 21 



discussed in each major subsection of Chapter 4 and in other sections of the Report (e.g. for 22 



subsections on temperature, chemical, and biological connections).  23 



 24 



 The additional reference identified above (and others that are similar) should be considered for 25 



inclusion in the Report to document the strength or degree of downstream connectivity.  26 



 27 



3.4. Review of the Findings and Conclusions Concerning Ephemeral, Intermittent, and 28 



Perennial Streams 29 



 30 
Charge Question 3(b). Conclusion (1) in section 1.4.1 of the draft Report Executive 31 



Summary discusses major findings and conclusions from the literature referenced in 32 



Charge Question 3 (a) above. Please comment on whether the conclusions and findings 33 



in section 1.4.1 are supported by the available science. Please note alternative wordings 34 



for any conclusions and findings that are not fully supported.  35 



 36 



Conclusion 1 in Section 1.4.1 of the Report states that: The scientific literature demonstrates that 37 



streams, individually or cumulatively, exert a strong influence on the character and functioning of 38 



downstream waters. The Report further states that: All tributary streams, including perennial, 39 



intermittent, and ephemeral streams, are physically, chemically, and biologically connected to 40 



downstream rivers via channels and associated alluvial deposits where water and other materials are 41 



concentrated, mixed, transformed, and transported. The SAB finds that the Report provides strong 42 



scientific support for these conclusions and related findings. The SAB strongly supports the current 43 



emphasis in this Section on the importance of considering cumulative impacts and recommends minor 44 



but nevertheless important changes in the conclusions and findings in Section 1.4.1.  45 



 46 











Science Advisory Board (SAB) Draft Report (3/25/14) to Assist Meeting Deliberations - Do not Cite or Quote 



This draft is a work in progress, does not reflect consensus advice or recommendations, has not been reviewed or approved 



by the chartered SAB, and does not represent EPA policy. 



 



29 



The Report should be revised so that the conclusions and findings in Section 1.4.1 are clearly linked to 1 



the foundational concept that connectivity is expressed in four dimensions (i.e., three dimensional space, 2 



plus time) within the context of a catchment. The SAB recommends that the conclusions emphasize not 3 



only hydrologic linkages, but also include biogeochemical transformations and diverse biological 4 



connections. The text in Section 4.6 of the Report, “Synthesis and Implications,” (p. 4-35) could be 5 



improved through the use of bullets that would highlight the main findings. This would underscore the 6 



key functions summarized in Table 4.1 which outline the five key stream functions and their effect on 7 



downstream waters: sources, sinks, refuges, transformations, and lags. The SAB recommends adding 8 



connectivity itself to Table 4.1, perhaps using biological connections as an example. In addition, the 9 



Report’s five key functions and linkages (six if connectivity is included) should be reiterated succinctly1 10 



and consistently across the relevant Report chapters. These are Sections 4.6, “Streams: Synthesis and 11 



Implications” (p. 4-35); Section 1.4.1, “Key Findings” (p.1-7); and Section 6.1, “Major Conclusions” (p. 12 



6-1). At present, these summaries vary in content, length, presentation style, and number of literature 13 



citations and, most importantly, these inconsistencies obscure the Report’s conclusions.  14 



 15 



Recommendations 16 



 17 



 The conclusions in Section 1.4.1 of the Report should be clearly linked to the foundational 18 



concept that connectivity is expressed in four dimensions (i.e., three dimensional space plus 19 



time) within the context of a catchment.  20 



 21 



 The conclusions in Section 1.4.1 should emphasize not only hydrologic linkages, but also include 22 



biogeochemical transformations and diverse biological connections. 23 



 24 



 Bullet points should be used to highlight main findings in the text on “Synthesis and 25 



Implications.”  26 



 27 



 “Connectivity” should be added to Table 4.1 using biological connections as an example.  28 



 29 



 The Report’s key functions and linkages should be succinctly and consistently summarized 30 



across all the relevant Report chapters.  31 



 32 



3.4.1. Recommendations to Strengthen the Findings and Conclusions Concerning Ephemeral, 33 



Intermittent, and Perennial Streams 34 



 35 
The SAB recommends that the Report be revised to strengthen the findings and conclusions concerning 36 



ephemeral, intermittent, and perennial streams by addressing the specific issues discussed below. 37 



 38 



 Connectivity, Boundaries and Linkages 39 



 40 



The SAB recommends that the statements in the Report that support conclusions about the connectivity 41 



of streams should be stated in quantitative terms wherever possible (For example: “of X studies, X% 42 



support the conclusion of connectivity.”)  43 



 44 



                                                 
1 The summary should not include reference to literature already cited in the Report. 











Science Advisory Board (SAB) Draft Report (3/25/14) to Assist Meeting Deliberations - Do not Cite or Quote 



This draft is a work in progress, does not reflect consensus advice or recommendations, has not been reviewed or approved 



by the chartered SAB, and does not represent EPA policy. 



 



30 



The SAB also recommends that the text of the Report be revised to provide better definition of 1 



boundaries (e.g., transitions between uplands and headwaters) and acknowledge where boundaries are 2 



difficult to define. The report should also better define and emphasize key linkages and exchanges that 3 



influence connectivity (e.g., groundwater-surface water interactions, flooding or other episodic events, 4 



and the influence of riparian zones) and how these linkages influence biota and food webs and vice 5 



versa. For example, the first sentence in Section 4.6, “Streams: Synthesis and Implications,” should be 6 



revised to state that “A substantial body of evidence unequivocally demonstrates connectivity above and 7 



below ground.”  The conclusions should also reiterate how these linkages and exchanges influence 8 



physical, chemical, and biological connectivity with downstream systems.  9 



 10 



The SAB finds that connectivity linkages that occur during flooding are not well-represented in the 11 



conclusions. In addition, the SAB recommends that text be added to the Report to explain how 12 



hydrologic connectivity sustains aquifers. Alluvial systems in the southwest and karst systems in the 13 



eastern U.S. should be used as examples.  14 



 15 



Ephemeral Streams 16 



 17 



The Report concludes that existing evidence supports a sufficient link between ephemeral streams and 18 



downstream systems. The SAB finds that this conclusion could be strengthened in three ways: (1) by 19 



adding text that describes spatial and temporal variation in linkages of ephemeral streams with 20 



downstream waters; (2) by summarizing existing evidence of the frequency of these connections; and (3) 21 



by identifying where further research needed. For example, the Report currently emphasizes the 22 



important role of variable source areas (e.g., swales) in downstream connectivity; this role should be 23 



reiterated in the conclusions. In addition, the conclusions in the Report should emphasize that dynamic 24 



groundwater-surface water connections not only maintain the ecological integrity of ephemeral streams, 25 



but also connect them structurally and functionally to downstream waters, whether or not the upstream 26 



channels are perennial. Finally, the SAB recommends that the conclusions concerning ephemeral 27 



streams be strengthened by clarifying how and when ephemeral headwaters provide critical habitat and 28 



corridors for biota to move among their habitats.  29 



 30 



 Chemical Connectivity and Nutrients 31 



 32 



The SAB finds that the summary of chemical functions that has been included in the Report could be 33 



strengthened by adding details about how headwater streams influence sediment-bound nutrients, 34 



dissolved organic matter (DOM), and contaminants; the text now focuses primarily on nitrogen, with 35 



detailed examples provided only for nitrate as it related to denitrification.  36 



 37 



The SAB also finds that the Chapter 4 of the Report is currently too focused on headwaters as hotspots 38 



for uptake and transformation of nitrogen; more breadth across solutes should be added. The text should 39 



also be revised to include nutrient removal processes in the discussion on the importance of nutrient 40 



spiraling because both assimilatory and dissimilatory processes are important. Currently, the text focuses 41 



on the role of denitrification processes in removing nitrate-N from streams. 42 



 43 



Treatment of Uncertainty 44 



  45 



The SAB recommends that the authors consider summarizing and displaying the Report’s conclusions in 46 



matrix form. A well designed matrix could have several advantages as it would better communicate: the 47 
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evidence underlying each conclusion, the uncertainty for a given conclusion across different functions 1 



(i.e., source, sink, refuge, lag, and transformation), and the confidence in conclusions across different 2 



system types (e.g., streams versus adjacent wetlands). The SAB also recommends including in the 3 



Report brief characterizations of the temporal or spatial scales over which given functions or phenomena 4 



occur and their sizes, intensities, and effects. Use of graphical methods to convey the level of confidence 5 



in the Report’s conclusions, e.g., similar to Intergovernmental Program on Climate Change report (IPCC 6 



2007) would also help to better communicate findings. For example, conclusions drawn at broad 7 



regional scales could have a high level of certainty and conclusions drawn for an individual site at a 8 



local scale could have lower certainty.  9 



 10 



Case Studies and Context 11 



  12 



The SAB finds that it is difficult to discern the intended illustrative points of the Report’s case studies 13 



within the broader discussion of streams in Chapter 4. The SAB recommends that the Report be revised 14 



to clarify the intended use of the case studies, whether as examples of common situations or examples of 15 



unusual extremes. For example, in the case study on prairie streams, the key point was how human 16 



alterations influence connectivity. The SAB also finds that some case study conclusions appear to be 17 



overreaching (e.g., the arid streams example) and are not presented within the context of geographic 18 



differences (e.g., flow in arid streams in urban environments can be dominated by waste treatment 19 



effluent, such as for Rio Grande River at Albuquerque, New Mexico). Thus, for this case, real-world 20 



management scenarios can contrast greatly with the situations described in the case study for arid 21 



streams.  22 



 23 



The SAB also recommends that the EPA develop an alternative case study framework that uses 24 



hydrology as a unifying theme. For example, stream flow is a function of runoff, which is in turn a 25 



function of weather and underlying geology, all of which vary regionally. For the summary conclusions, 26 



the SAB recommends that the authors consider distinguishing flow-, geology- and weather-dependent 27 



conclusions from the broader more general conclusions. The SAB finds that conclusions for the case 28 



studies could be improved by being explicit about how human activities alter (both increase and 29 



decrease) above and below ground connectivity of streams with downstream waters, ideally through the 30 



use of specific examples (e.g., perhaps using the Report’s existing case studies). The SAB notes that 31 



each case study has its own unique bulleted list of conclusions, which makes it difficult to draw 32 



conclusions across the case studies or to relate individual case studies to the Report’s general 33 



conclusions.  34 



 35 



 Consistent Statement of Conclusions throughout the Text 36 



  37 



The SAB also notes that it is essential that descriptions of functions and linkages in the Report be 38 



consistently and succinctly stated in Section 4.6 “Streams: Synthesis and Implications,” (pages 4-35 and 39 



4-36) and Section 1.4. 40 



 41 



Recommendations 42 



 43 



 Statements in the Report that support conclusions about the connectivity of streams should be stated 44 



in quantitative terms wherever possible.  45 



 46 
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 The text of the Report should be revised to describe system boundaries, e.g., transitions between 1 



uplands and headwaters, and to provide better definition of the boundaries of a stream.  2 



 3 



 The report should better define and emphasize key linkages and exchanges that affect connectivity 4 



(such as groundwater-surface water interactions, flooding or other episodic events, and the influence 5 



of riparian zones) and how these linkages influence biota and food webs and vice versa. The 6 



conclusions in the Report should also reiterate how these linkages and exchanges influence physical, 7 



chemical, and biological connectivity with downstream systems.  8 



 9 



 Text should be added to the Report to explain how hydrologic connectivity sustains aquifers. 10 



Alluvial systems in the southwest and karst systems in the eastern U.S. should be used as examples. 11 



 12 



 The conclusions concerning ephemeral streams should be strengthened by: (1) adding text that 13 



describes spatial and temporal variations in linkages of ephemeral streams with downstream waters; 14 



(2) summarizing existing evidence of the frequency of these connections; (3) identifying where 15 



further research needed; and (4) clarifying how and when ephemeral headwaters provide critical 16 



habitat and corridors for biota to move among their habitats.  17 



 18 



 The summary of chemical functions that has been included in the Report should include details 19 



about the ways that headwater streams influence sediment-bound nutrients, dissolved organic matter 20 



(DOM), and contaminants. 21 



 22 



 The EPA should consider summarizing and displaying the Report’s conclusions in matrix form and 23 



including brief characterizations of the temporal or spatial scales over which given functions or 24 



phenomena occur, and their sizes, intensities, and effects. 25 



 26 



 The intended use of the case studies should be clarified in the Report. An alternative framework for 27 



the case studies could be used in which hydrology is a unifying theme. In the case studies, the EPA 28 



could also consider distinguishing flow, geology- and weather-dependent conclusions from broader 29 



general conclusions. 30 



 31 



 Descriptions of functions and linkages should be consistently and succinctly stated in Section 4.6 32 



(pages 4-35 and 4-36) of the Report “Streams:  Synthesis and Implications” and Section 1.4. 33 



 34 



3.5. Review of the Literature on Waters and Wetlands in Riparian/Floodplain Settings  35 
 36 



Charge Question 4(a). Section 5.3 of the Report reviews the literature on the directional 37 



(downstream) connectivity and effects of wetlands and certain open waters subject to non-tidal, 38 



bidirectional hydrologic flows with rivers and lakes. Please comment on whether the Report 39 



includes the most relevant published peer reviewed literature with respect to these types of 40 



wetlands and open waters. Please also comment on whether the literature has been correctly 41 



summarized. Please identify any published peer reviewed studies that should be added to the 42 



Report, any cited literature that is not relevant to the review objectives of the Report, and any 43 



corrections that may be needed in the characterization of the literature. 44 



 45 



 46 
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The SAB was asked to comment on whether the Report includes the most recent peer reviewed literature 1 



with respect to wetlands and open waters subject to non-tidal bidirectional hydrologic flows with rivers 2 



and lakes, and whether the literature has been correctly summarized and characterized. The SAB 3 



generally finds that the literature on waters and wetlands in riparian/floodplain settings has been 4 



correctly summarized and characterized in the Report. The literature review substantiates the conclusion 5 



that floodplains, riparian areas, and waters and wetlands in riparian/floodplain settings support the 6 



hydrological, chemical, and biological integrity of downstream waters. However, as further discussed, 7 



additional emphasis, discussion, and reorganization of the information presented (and in some cases 8 



review of more recent and diverse literature) are needed in the Report to address the significance of 9 



bidirectional connectivity.  10 



 11 



3.5.1. Structure of Section 5.3 of the Report  12 



 13 
Chapter 5 of the Report addresses the subject of physical, chemical, and biological connections of 14 



wetlands to rivers. Section 5.3 focuses on riparian and floodplain wetlands and covers a wealth of topics. 15 



The Section could be strengthened by reorganizing the information presented, incorporating key 16 



literature that is now missing, and by technical editing of both the text and glossary.  17 



 18 



Section 5.3 of the Report should be reorganized to clarify the functional role of floodplains and riparian 19 



areas in maintaining the ecological integrity of streams and rivers. Much of the text in Section 5.3 is 20 



focused on riparian areas and the importance of headwater, streamside areas to in-stream structure and 21 



function. The SAB recommends that this material be moved from Section 5.3 to Chapter 4, which 22 



discusses physical, chemical, and biological connections of streams and riparian areas. In particular, the 23 



material in Sections 5.3.1 and 5.3.2, which focus on the physical and chemical influence of riparian 24 



areas on streams, is more appropriately located in Chapter 4. Chapter 4 already includes discussions of 25 



the role of riparian forests in regulating water temperature and providing inputs of large woody debris, 26 



but leaves the discussion of other functions, such as ability of these areas to act as nutrient sinks and 27 



transformers, to Chapter 5. Consolidating all of the literature review on riparian areas into Chapter 4 28 



would help organize and clarify the text for the reader. This change would free Section 5.3 to give more 29 



emphasis to higher order structure and function related to the lateral dimensions of river systems and 30 



less emphasis to lower order riparian interactions.  31 



 32 



As written, Section 5.3 of the Report is 16 pages in length, with only about 6 pages that focus 33 



specifically on floodplain dynamics. As described below, this section should be strengthened 34 



considerably to more fully reflect the literature on the physical, chemical and biological linkages 35 



between floodplains and receiving waters (i.e., lateral exchange between floodplains and rivers followed 36 



by downstream transport). Some references are provided in Section 3.5.8 of this report. 37 



 38 



The EPA should consider reorganizing the information on the different taxonomic groups (plants and 39 



phytoplankton, vertebrates, and invertebrates) that are described in Sections 5.3.3.1-5.3.3.3 of the Report 40 



to integrate the functional attributes of floodplains as habitats, rather than addressing each group one 41 



after the other, textbook style.  42 



 43 



Recommendations 44 



 45 



 Section 5.3 of the Report should be reorganized to clarify the functional role of floodplains and 46 



riparian areas on the ecological integrity of streams and rivers. Text in Section 5.3 that focuses on 47 
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riparian areas and the role of headwater, streamside areas on in-stream structure and function should 1 



be moved to Chapter 4 of the Report. 2 



 3 



 Section 5.3 of the Report should be strengthened considerably to more fully reflect the literature on 4 



the physical, chemical and biological linkages between floodplains and receiving waters (i.e., lateral 5 



exchange between floodplains and rivers followed by downstream transport).  6 



 7 



 EPA should consider reorganizing the information on the different taxonomic groups (plants and 8 



phytoplankton, vertebrates, invertebrates) that are described in Sections 5.3.3.1-5.3.3.3 of the Report 9 



to integrate the functional attributes of floodplains as habitats, rather than addressing each group one 10 



after the other.  11 



 12 



3.5.2. Terminology in Section 5.3 of the Report  13 



 14 
As previously discussed, the terms “unidirectional” and “bidirectional” wetlands should be revised to 15 



reflect the landscape position of the water body and/or wetland in question. Thus, it is recommended that 16 



bidirectional wetlands be called “waters and wetlands in riparian/floodplain settings.” This change in 17 



terminology is needed to acknowledge the two-way flux of water and materials between floodplains and 18 



riparian areas and adjacent rivers and streams. Consistent use of this term is important for clarity, as the 19 



inconsistent uses of “riparian/floodplain wetlands,” “riparian areas,” or “floodplains” in some sections of 20 



Chapter 5 is confusing to readers. Likewise, the definitions of “Riparian Area,” “Riparian Wetland,” 21 



“Floodplain,” “Floodwater,” and “Floodplain Wetland” in the glossary of the Report should align with 22 



the ways the terms are used in the text.  23 



 24 



The treatment of floodplains in the Report presents challenges because (1) much of the literature on 25 



floodplains and riparian areas does not specify whether or not areas studied were wetlands, and (2) even 26 



when a floodplain is identified as a wetland, the literature seldom indicates if it was a jurisdictional 27 



wetland. Given this, the SAB agrees with the approach of the authors of the Report, which was to take a 28 



broad view of floodplains that allowed a much more representative cross section of the literature to be 29 



used. Moreover, the critical ecological and functional roles of floodplains and riparian areas must be 30 



acknowledged in the Report regardless of their status as wetlands as defined by Cowardin et al. (1979). 31 



This approach is consistent with the rest of the Report, as wetlands discussed in the Report were not 32 



limited to those meeting the federal regulatory definition of wetland (33CFR 328.3(b); USACE 1987). 33 



Including a statement that the text refers to “riparian areas, floodplains and waters and wetlands in 34 



riparian/floodplain settings” would clarify that the Report is referring to the landscape setting in its 35 



entirety, with its characteristic four-dimensions of connectivity (Ward 1989). However, the SAB also 36 



recommends that the authors clearly indicate these areas are covered in the report because of functional 37 



linkages, and not in an attempt to expand the definition of waters and wetlands under the jurisdiction of 38 



the Clean Water Act. Making this distinction will clarify the scope of the report and reinforce the goal of 39 



the report as a scientific, and not a policy, document.  40 



 41 



Recommendations 42 



 43 



 The terms “unidirectional” and “bidirectional” wetlands should be revised to reflect the landscape 44 



position of the water body and/or wetland in question. Thus, it is recommended that bidirectional 45 



wetlands be called “waters and wetlands in riparian/floodplain settings.” 46 



 47 
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 The definitions of “Riparian Area,” “Riparian Wetland,” “Floodplain,” “Floodwater” and 1 



“Floodplain Wetland” in the glossary of the Report should align with the ways the terms are used in 2 



the text. 3 



 4 



 The Report should discuss the functional role of floodplains and riparian areas regardless of their 5 



status as wetlands as defined by Cowardin et al. (1979). However, it should be made clear that this 6 



discussion does not imply an expansion of the definition of waters and wetlands under the 7 



jurisdiction of the Clean Water Act.  8 



 9 



3.5.3. Spatial and Temporal Connectivity of Floodplain Environments to River 10 



Systems 11 



 12 
Section 5.3 of the Report should include a new subsection that explicitly discusses how floodplain 13 



environments (including the terrestrial components thereof) are intimately linked to river systems, both 14 



spatially and temporally, by means of the “flood pulse.” The authors of the Report recognize the 15 



importance of spatial and temporal scales of connectivity between rivers streams and floodplains in the 16 



abstract, writing: 17 



 18 
Connections between riparian/floodplain wetlands and other water bodies and streams or rivers can 19 
be permanent, can occur frequently (e.g., if the wetland is located within the mean high-water mark), 20 
or can occur infrequently (e.g., if the wetland occurs near the edge of the floodplain). Even 21 
riparian/floodplain wetlands that rarely flood can have important, long-lasting effects on streams and 22 
rivers. (p. 5-1, lines 12-16) 23 



 24 



However, Chapter 5 does not discuss this point. This is an important omission given that gradients in 25 



spatial and temporal connectivity between the stream and floodplain are primary determinants of 26 



physical and biological processes occurring within both the stream and the floodplain (Junk et al. 1989). 27 



The SAB recommends that a new spatial and temporal scale subsection in Chapter 5 emphasize that 28 



floodplain environments (including the terrestrial components thereof) are intimately linked to river 29 



systems through the “flood pulse.” The “flood pulse concept” should be employed as the conceptual 30 



backbone of the subsection, stressing higher order structure and function (as noted above, this is in 31 



comparison to lower–order, headwater stream systems where the riparian area is an interface with the 32 



terrestrial environment). While the Report recognizes that the flood pulse concept is a fundamental 33 



paradigm in river ecology (p. 5–6, line 5; page 6–4, lines 1-2), its hydrologic character in either spatial 34 



or temporal dimensions remains undeveloped and separate from the conceptualization of how 35 



“riparian/floodplain wetlands” operate. The Report does recognize the extension of the flood pulse 36 



concept to include “flow pulses” (Tockner et al. 2000) but does little to emphasize how floodplains (and 37 



the wetlands within them) are differentially connected to river systems through storm–related changes in 38 



flow, seasonal variation in water abundance and river discharge, and longer–term changes related to 39 



climate shifts and precipitation regimes. The term “flood pulse” is used only 9 times in the body of the 40 



entire Report. Most of the references to “flood pulse” in the Report relate to attenuation of flooding in 41 



main channel (p. 5–6, lines 5, 29; Table 5–3, page 5–38), or the influence of the flood pulse on 42 



biological entities (e.g., page 5–20, lines 16, 22, 29). 43 



 44 



There should also be increased emphasis in the Report on the temporal aspects of floodplain systems as 45 



guided by the short duration high intensity “flood pulse concept” for surface waters and long duration 46 



low intensity lateral discharge for groundwater. The temporal progression of the flood pulse should be 47 
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discussed, including descriptions of the influence of the flood pulse on residence time of surface water, 1 



seasonal exchanges with groundwater, chemical and biological linkages, and ecosystem processes. For 2 



example, the effects of a high-intensity flood event of low frequency and duration on downstream waters 3 



will be mostly physical, including water storage, peak flow attenuation, and sediment and wood 4 



transport and/or deposition. This is a low-frequency, high-intensity flood that occurs on a decadal or 5 



centennial return interval. The spatial scale of this type of flood event tends to be extensive, dictated 6 



largely by topography, and covering all available habitats. At the other end of the spectrum, the effects 7 



of high-frequency low-intensity forms of connectivity (such as hyporheic groundwater flow) may be 8 



more biological or biogeochemical, including nutrient and contaminant transformation and organic 9 



matter accumulation. The spatial scale of this type of connectivity depends on whether groundwater 10 



discharge in the floodplain is discrete (e.g., a spring) or diffuse, and whether it travels through the 11 



floodplain as channelized flow or in the hyporheic zone. 12 



 13 



One very practical reason for including an explicit discussion of the scales of connectivity in the Report 14 



is that some floodplains that are inundated at a low frequency may not exhibit wetland soils, vegetation, 15 



or hydrology required to meet the federal regulatory (33 CFR 328.3) or the Cowardin et al. (1979) 16 



definition of wetland. However, even this occasional connectivity to rivers and streams plays an 17 



important role in river hydrology and water quality. Where streams are disconnected from their 18 



floodplains, low-frequency, high-intensity floods can have major negative impacts on downstream 19 



ecosystems and human communities.  20 



  21 



Placing the wetlands of “riparian/floodplain” environments into the context of the “river corridor” 22 



requires developing a perspective of linkage and expansion. The authors of the Report need to clearly 23 



articulate the bidirectional nature of fluxes and connections back to the river channel, focusing on the 24 



fluxes of water, materials, and biota and emphasizing how exchange flows respond to the temporal 25 



progression of the flood pulse and move back to the channel. As such, Section 5.3 of the Report needs to 26 



stress the effects of floodplains not only on river flows, but also on chemistry, sediments, and biota of 27 



downstream waters. The SAB provides a number of specific recommendations in this regard. Flood-28 



forecasting methods should be used as a means to quantify the strength of connectivity (spatial and 29 



temporal) between floodplains and rivers. Hydrological methods in flood frequency – floodplain 30 



inundation provide estimates of water residence time (or hydroperiod) on floodplains, with implications 31 



for fluxes of biota and biogeochemical processing, for example, of nitrogen (N) and phosphorus (P). The 32 



results are measures of vertical and lateral connectivity. Analyses of this kind require that recurrence 33 



intervals be explicitly defined, for example making estimates over a reasonable range of overbank flows 34 



(2 years out of 3, to 10-yr and 100-yr events), to establish variability in the time scales of connectivity. 35 



Such analyses would focus much needed attention on magnitude-frequency relationships.  36 



 37 



The EPA should consider incorporating into the Report examples of floodplain classification systems 38 



that would address floodplain geomorphological and functional diversity and place emphasis on the 39 



continuum of floodplains along stream networks. This would lead to a better understanding of factors 40 



that shape the degree of connectivity between floodplains and receiving waters by describing 41 



floodplain/channel geomorphology and the duration of flooding or saturation. The SAB also 42 



recommends addressing channel migration zones, which describe the movement of channels within 43 



floodplains over time as a result of large floods, and explaining the variable nature of connectivity (in 44 



space and time) of floodplains and the waters/wetlands that they contain.  45 



  46 
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The Report should emphasize the importance of hydrological connections and processes such as 1 



sediment movement, erosion and deposition that operate through downstream, lateral, vertical and 2 



temporal dimensions. Additional literature should be reviewed and cited in the Report to demonstrate 3 



that lateral connections create a diversity of lotic, semi-lotic and lentic habitats, supporting a wide array 4 



of species (fish, amphibians, birds, mammals) and high levels of diversity. More emphasis is needed in 5 



Section 5.3 of the Report on these biological exchanges. The SAB has provided some references (cited 6 



below) that address the role of wetlands and off-channel waters on floodplains as fish nurseries that act 7 



to populate downstream fisheries. These references include studies describing fish species that spawn 8 



and rear in backwaters and floodplain wetlands, which flood in the winter and early spring wet season, 9 



then dry down in the summer. As previously mentioned, these habitats are particularly important for fish 10 



larvae. Similarly, some endangered fishes have been shown to use backwaters extensively for spawning 11 



and rearing (e.g., Modde et al. 2001; 2005; Bestgen et al. 2007). The report would be further 12 



strengthened by discussing the importance of these habitats for species that are economically important 13 



and/or listed as threatened or endangered by federal and state agencies.  14 



 15 



The SAB also finds that it would be instructive to broaden the range of examples used in the Report and 16 



make it more representative of the U.S. as a whole. For instance, the EPA could incorporate studies on 17 



peatlands in floodplain settings that have bidirectional flows, as in northern tier states and Alaska.  18 



 19 



Recommendations 20 



 21 



 Section 5.3 of the Report should contain a new subsection that explicitly discusses how floodplain 22 



environments (including the terrestrial components thereof) are intimately linked to river systems, 23 



both spatially and temporally, by means of the “flood pulse.” The “flood pulse concept” should be 24 



employed as the conceptual backbone of the new subsection, stressing higher order structure and 25 



function (in comparison to lower–order, headwater stream systems where the riparian area is an 26 



interface with the terrestrial environment). 27 



 28 



 Section 5.3 of the Report should emphasize the importance of the temporal dimension of floodplain 29 



systems as guided by the short duration high intensity “‘flood pulse concept” for surface waters and 30 



long duration low intensity lateral discharge for groundwater.  31 



 32 



 Section 5.3 of the Report should emphasize the effects of floodplains not only on river flows, but 33 



also on chemistry, sediments, and biota of downstream waters.  34 



 35 



 Flood-forecasting methods should be used as a means to quantify the strength of connectivity 36 



(spatial and temporal) between floodplains and rivers.  37 



 38 



 The EPA should consider incorporating into the Report examples of floodplain classification 39 



systems to address the geomorphological and functional diversity of floodplains, and to place 40 



emphasis on the continuum of floodplains along stream networks. 41 



 42 



 The Report should include a discussion of channel migration zones, which describe the movement of 43 



channels within floodplains over time as a result of large floods, and demonstrate the variable nature 44 



of connectivity (in space and time) of floodplains and the waters/wetlands that they contain.  45 



 46 
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 The Report should stress the importance of hydrological connections and processes such as sediment 1 



movement, erosion and deposition that operate through downstream as well as lateral, vertical and 2 



temporal dimensions. 3 



 4 



 Additional literature should be reviewed and cited in the Report to demonstrate that lateral 5 



connections create a diversity of lotic, semi-lotic and lentic habitats, supporting a wide array of 6 



species (fish, amphibians, birds, mammals) and high levels of diversity. More emphasis is needed in 7 



Section 5.3 of the Report on these biological exchanges. 8 



 9 



 The range of examples used in the Report should be broadened to make it more representative of the 10 



U.S. as a whole. For instance, the EPA could incorporate studies on peatlands in floodplain settings 11 



that have bidirectional flows, as in northern tier states and Alaska.  12 



 13 



3.5.4. Export versus Exchange  14 



 15 
Floodplains and waters and wetlands in floodplain settings are shaped by repeated inundation, 16 



saturation, erosion and deposition of sediment, and movement of biota. Water and materials flow 17 



laterally between floodplains and rivers (i.e., receiving waters), moving onto the floodplain in periods of 18 



high flows and back to the channel as floods recede. As mentioned above, the Report text as written 19 



does not clearly articulate the bidirectional nature of fluxes/connections between the floodplain and 20 



channel. The SAB recommends strengthening the focus of the Report on the fluxes of water, materials 21 



and biota to emphasize how exchange flows respond to the temporal progression of the flood pulse.  22 



 23 



Recommendation 24 



 25 



 There should be a stronger focus in the Report on the fluxes of water, materials and biota to 26 



emphasize how exchange flows respond to the temporal progression of the flood pulse. 27 



 28 



3.5.5. Biogeochemical Linkages 29 



 30 
Wetlands and floodplains serve as sinks, sources and transformers of nutrients and other chemical 31 



contaminants, and have a significant impact on downstream water quality and ecosystem productivity. 32 



The primary driver of wetland processes is ecosystem biogeochemistry, which involves the exchange or 33 



flux of materials between living and non-living components. These fluxes involve interaction of 34 



complex physical, chemical, and biological processes in various components of the wetland ecosystem. 35 



Biota (plants, microbes, and fauna) can be considered as exchange pools, which are small in size and 36 



undergo rapid turnover and cycling. Abiotic components of wetlands (e.g., soil), which are large in size, 37 



undergo slow turnover and provide long-term storage similar to a reservoir. The amount of a given 38 



constituent in these pools depends on its residence time. These issues are important to acknowledge in 39 



the Report. The SAB recommends that the authors of the Report provide a more recent and diverse 40 



assessment of the biogeochemical implications of exchange flows. This can be accomplished by 41 



enhancing the review of the literature on the role of wetlands and floodplains as sources, sinks, and 42 



transformers of materials including: nutrients, metals, organic contaminants, and sediments. The Report 43 



sections on nitrogen processing (denitrification), phosphorus cycling, and sediments (including legacy 44 



sediments and associated chemicals) could be strengthened with an expansion of the literature reviewed. 45 



The review on nitrogen processes in Section 5.3.2.2 of the Report is of particular concern due to its very 46 



heavy reliance on a single paper by Vidon et al. (2010), cited fully 20 times in that section, on the fate 47 
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and fluxes of nitrogen in riparian areas. There is an extensive literature on this subject and while the 1 



Report correctly characterizes nitrogen transformations in a general sense, there are many key references 2 



that are not included. For example, Section 5.3.2.2 of the Report should be updated to provide a more 3 



recent and diverse assessment of biogeochemical implications of “hot-spots and hot-moments” in 4 



nitrogen fluxes that are associated with hydrologic exchanges between surface and subsurface waters 5 



(McClain et al. 2003); see also extensive work by Groffman et al. (2003). The SAB also recommends 6 



that, in general, the literature findings in the Report be reported more quantitatively and not by simple 7 



qualitative statements indicating, for example, that nitrogen levels increased or decreased. In this 8 



specific example the Report should indicate the percent concentration change. The SAB notes that, 9 



depending on hydrologic connectivity, riparian/floodplain soils exhibit a range of redox conditions, 10 



which then regulate biogeochemical cycling of key nutrients, metals, and organic compounds.  11 



 12 



The Report should indicate that changing climatic conditions may stimulate or alter rates, fluxes and 13 



storage pools of key elements (carbon, nitrogen phosphorus, and sulfur) involved in biogeochemical 14 



processes and services provided by wetlands. For example, accelerated decomposition of organic matter 15 



can potentially increase nutrient generation, which may lead to increased nutrient/contaminant loading 16 



to adjacent water bodies. Important inorganic elements in wetlands are mobile and thus their 17 



concentrations may increase upon flooding and drainage cycles, water withdrawals, sea level rise, and 18 



increases in temperature. The bioavailability of many inorganic elements required for key biological 19 



processes (e.g., plant growth and decomposition) will respond to these changing conditions. Drainage 20 



also increases enzyme and microbial activities, which facilitates oxidation of organic matter, leading to 21 



subsidence and loss of organic soils. Many studies have shown that oxidation of organic matter in 22 



wetlands is dependent on water-table depth, temperature, nutrient loading, vegetation communities and 23 



release of nutrients. Bidirectional exchange of particulate organic matter (POM) and dissolved organic 24 



matter (DOM) in riparian areas and floodplains can be an important source of POM and DOM to 25 



streams and rivers. Further treatment of the residence time of water should also be considered. Water 26 



residence time is a critical concept that can have significant biological impacts, which can be 27 



particularly relevant to downstream waters. Powers et al. (2012) point out that aquatic ecosystem 28 



components that have relatively high nutrient processing rates may not contribute substantially to total 29 



ecosystem retention unless enabled by hydrological connections. 30 



 31 



Recommendations 32 



 33 



 The Report should provide a more recent and diverse assessment of the biogeochemical implications 34 



of exchange flows. This can be accomplished by enhancing the review of the literature on the role of 35 



wetlands and floodplains as sources, sinks, and transformers of materials including: nutrients, 36 



metals, organic contaminants, and sediments (additional references are provided in section 3.5.8 of 37 



this SAB report). 38 



 39 



 The Report sections on nitrogen processing (denitrification), phosphorus cycling, and sediments 40 



(including legacy sediments and associated chemicals) should be strengthened by expanding the 41 



literature reviewed. In particular, Section 5.3.2.2 of the Report should be updated to provide a more 42 



recent and diverse assessment of biogeochemical implications of “hot-spots and hot-moments” in 43 



nitrogen fluxes that are associated with hydrologic exchanges between surface and subsurface waters 44 



(Groffman et al. 2003; McClain et al. 2003). 45 



 46 
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 Literature findings in the Report be reported more quantitatively and not by simple qualitative 1 



statements, for example, that nitrogen levels increased or decreased. 2 



 3 



 The Report should further discuss how changing climatic conditions may stimulate or alter rates, 4 



fluxes and storage pools of key elements (carbon, nitrogen phosphorus, and sulfur) involved in 5 



biogeochemical processes and services provided by wetlands (additional references are provided in 6 



section 3.5.8 of this SAB report).  7 



 8 



 The EPA should consider including in the Report further discussion of the residence time of water. 9 



Water residence time is a critical concept that can have significant biological impacts, which can be 10 



particularly relevant to downstream waters (additional references are provided in section 3.5.8 of this 11 



SAB report).  12 



 13 



3.5.6. Case Study on Forested Wetlands 14 



 15 
The SAB finds that the report would benefit from more discussion of forested wetlands, including 16 



bottomland hardwoods, given their ecological importance, rate of loss, and unique attributes. These 17 



wetlands represent a significant portion of remaining U.S. wetlands. A box case study could address 18 



this gap, and include the role of bottomland forests on river biogeochemistry and flood storage.  19 



 20 



Recommendation 21 



 22 



 A case study of the role of forested wetlands (including bottomland hardwoods) in river 23 



biogeochemistry and flood storage should be included in the Report. 24 



 25 



3.5.7. Human Impacts to Floodplains and Aggregate Effects  26 



 27 
The effect of human impacts to waters and wetlands in riparian/floodplain settings on connectivity is an 28 



important issue that should be addressed in the Report. An example of such an impact is channel 29 



incision or levee construction that breaks the link between riparian wetlands/floodplains with 30 



downstream waters. Alterations that decrease the connectivity of floodplains and waters and wetlands in 31 



riparian/floodplain environments provide some of the clearest demonstrations of the functional role of 32 



these areas with respect to downstream waters (for example, through degraded water quality). A key 33 



approach to this analysis is to provide examples of the aggregate effects of floodplain impacts on 34 



downstream waters in terms of flooding, biodiversity, and materials flux. The water quality benefits of 35 



riparian areas and floodplains should also be highlighted in the Report by explicitly pointing out that 36 



their destruction exacerbates nutrient runoff from agricultural lands by reducing or eliminating 37 



nutrient uptake, dentrification, and sedimentation of adsorbed phosphorus.   38 



 39 



Recommendations 40 



 41 



 The Report should address the effects of human impacts to waters and wetlands in 42 



riparian/floodplain settings on connectivity. 43 



 44 



 The water quality benefits of riparian areas and floodplains should be highlighted in the Report by 45 



explicitly pointing out that their destruction exacerbates nutrient runoff from agricultural lands by 46 
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reducing or eliminating nutrient uptake, dentrification, and sedimentation of adsorbed 1 



phosphorus. 2 



 3 



3.5.8. Recommended References 4 



 5 
The SAB recommends that the EPA consider adding the following selected references to the Report. 6 



 7 



 References to studies emphasizing how the hydrologic phenomenon of the flood pulse links rivers to 8 



the floodplain  (and consequently to wetlands within them): Alford and Walker (2013); Anderson 9 



and Lockaby (2012); Benke et al. (2000); Bunn et al. (2006); Ellis et al. (2001); Galat et al. (1998); 10 



Granado and Henry (2014); Heiler et al. (1995); Henson et al. (2007); Hudson et al. (2012); Hudson 11 



et al. (2013); Magana (2013); Nanson and Croke (1992); Opperman et al. (2010); Power et al. 12 



(1995a,b); Powers et al. (2012); Rooney et al. (2013); Schramm and  Eggleton (2006); Sullivan and 13 



Rodewald 2012; Sullivan and Watzin (2009); Thorp et al. (2006); Tockner et al. (2000); Toth and 14 



van der Valk (2012); and Valett et al. (2005). 15 



 16 



 References on Biogeochemistry: Aitkenhead-Peterson, et al. (2003); Fowler (2004); Bridgham et al. 17 



(2001); Bridgham et al. ( 2006); Buresh et al. (2008); Fennessy and Cronk (1997); Freeman et al. 18 



(20004a); Freeman et al. (2004b); Hefting et al.(2004); McClean et al. (2003); Osborne (2005); 19 



Qualls and Richardson. (2003); Reddy et al. (1999); Reddy et al. (2005); Reddy et al. (2011); Strack 20 



et al. (2008); Wetzel (1990); and Wetzel (2002). 21 



 22 



 References on human impacts: Dudley and Platania (2007); and Verhoeven et al. (2006). 23 



 24 



 References on fauna: Brooks and Brinson (2013); Baxter et al. (2005); Bestgen et al. (2006); 25 



Bestgen et al. (2007); Bottom et al. (2005); Fausch (2010); Flecker et al. (2010); Gresswell (2011); 26 



Koel et al. (2005); McIntyre et al. (2007); Mion et al. (1998); Modde et al. (2001); Modde et al. 27 



(2005); Schick and Lindley (2007); Spinola et al. (2008); and Zelasko et al. (2010). 28 



 29 



3.6. Review of the Findings and Conclusions Concerning Waters and Wetlands in 30 



Riparian/Floodplain Settings  31 



 32 
Charge Question 4(b). Conclusion (2) in section 1.4.2 of the Report Executive Summary 33 



discusses major findings and conclusions from the literature referenced in Charge Question 4(a) 34 



above. Please comment on whether the conclusions and findings in section 1.4.2 are supported 35 



by the available science. Please suggest alternative wording for any conclusions and findings 36 



that are not fully supported. 37 



 38 



3.6.1. Scientific Support for the Findings and Conclusions Concerning Waters and Wetlands in 39 



Riparian/Floodplain Settings  40 



 41 
The SAB is in agreement that there is strong scientific support for the conclusion that riparian and 42 



floodplain water bodies and wetlands are highly connected to downstream waters through multiple 43 



pathways, including hydrological, chemical, and biological connectivity. However, as further discussed 44 



below, the SAB recommends that additional literature be included in the Report to bolster these 45 



findings, particularly as related to chemical connectivity. In addition, the SAB notes that the key 46 



findings and conclusions presented in Section 1.4.2 of the executive summary of the Report should be 47 
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directly related to the information presented in Section 5.3 on Riparian and Floodplain Wetlands. The 1 



discussion of findings and conclusions in these two sections should be parallel. Any conclusions 2 



presented in Section 1.4.2 of the executive summary should also align with conclusions presented in 3 



Sections 5.5, the wetlands synthesis and implications discussion, and 6.1, the discussion of major 4 



conclusions. 5 



 6 



Currently, many of the conclusions in the Report are drawn from literature related to riparian zones that 7 



are adjacent to water bodies other than floodplains that are periodically inundated (i.e., non-floodplain 8 



riparian zones). This weakens the potential opportunity to present direct evidence of connectivity (or 9 



lack thereof) between waters and wetlands in riparian/floodplain settings and receiving systems. The 10 



SAB views this discrepancy as highly problematic. In addition, there appears to be a lack of clarity in 11 



distinguishing the science (and cited literature) related to floodplain areas that are not wetlands from the 12 



science related to floodplains that either contain wetlands (floodplain wetlands) or are inundated with 13 



sufficient frequency to be classified as wetlands. The SAB recommends presenting a broad discussion of 14 



floodplain systems in Section 5.3 (to replace the current riparian focus), but the distinction between 15 



floodplain areas that are not wetlands and floodplain areas that contain or are wetlands needs to be clear 16 



relative to the implications for connectivity, and should be highlighted and carried through the text and 17 



conclusions. The discussion of floodplains that are neither wetlands nor inundated frequently enough to 18 



be wetlands may risk criticism because it appears to either expand the definition of a river or 19 



downstream waters (not now included in the definition of rivers in the glossary) or to bring into the 20 



Report another landform unrelated to rivers per se (active channel) and wetlands or other water bodies.  21 



 22 



Recommendations 23 



 24 



 There is strong scientific support for the conclusion that riparian and floodplain water bodies and 25 



wetlands are highly connected to receiving waters through multiple pathways, including 26 



hydrological, chemical, and biological connectivity. However, additional literature should be 27 



included in the Report to bolster these findings, particularly as related to chemical connectivity. 28 



 29 



 Key findings and conclusions presented in Section 1.4.2 of the executive summary of the Report 30 



should to be directly related to the information presented in Section 5.3 on Riparian and Floodplain 31 



Wetlands. 32 



 33 



 Conclusions presented in Section 1.4.2 of the executive summary should align with conclusions 34 



presented in Sections 5.5, the wetlands synthesis and implications discussion, and 6.1, the discussion 35 



of major conclusions. 36 



 37 



 A broad discussion of floodplain systems should replace the current riparian focus and be included 38 



in Section 5.3 of the Report, but the distinction between floodplain areas that are not wetlands and 39 



floodplains that contain or can be classified as wetlands needs to be clear relative to the implications 40 



for connectivity, and should be highlighted and carried through the text and conclusions. 41 



 42 



3.6.2. Additional Recommendations Concerning the Findings and Conclusions Regarding 43 



Waters Wetlands in Riparian/Floodplain Settings  44 
 45 



The SAB recommends that the EPA address the following issues in the discussion of waters and 46 



wetlands in riparian /floodplain settings.  47 
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 1 



Inconsistent Terminology 2 



 3 



As previously mentioned, the Report language referring to riparian and floodplain wetlands should 4 



remain consistent both within the key findings and conclusions sections as well as throughout Section 5 



5.3. The terms “riparian areas,” “riparian and floodplain areas,” and “riparian/floodplain waters” are 6 



used inconsistently in Tables 5.1 and 5.3. The SAB finds the use of the terms “riparian” and 7 



“floodplain” areas to be particularly problematic, as these terms extend beyond water bodies. The terms 8 



“riparian” or “riparian areas” should used sparingly unless they refer directly to riparian wetlands or 9 



floodplains that are classified as wetlands by frequency of inundation because it leaves the appearance 10 



of relying on non-wetland riparian areas to support the report, thereby extending the report beyond its 11 



key objectives. The SAB notes that the glossary definitions in the Report distinguish between “riparian 12 



areas” and “riparian wetlands” as well as among “floodplain,” “floodwater,” and “floodplain wetland.” 13 



“Upland” is also defined in the glossary as: (1) Higher elevation lands surrounding streams and their 14 



floodplains. (2) Within the wetland literature, specifically refers to any area that is not a water body and 15 



does not meet the Cowardin et al. (1979) three-attribute wetland definition. As previously discussed, the 16 



SAB recommends that “bidirectional” wetlands be called “waters and wetlands in riparian/floodplain 17 



settings.” The terminology used in the key findings and conclusions of the Report must align with the 18 



glossary definitions and the conceptual framework. 19 



 20 



Temporal Component 21 



  22 



As previously mentioned, the key findings and conclusions in the Report should recognize the temporal 23 



dimension of waters and wetlands in riparian/floodplain settings relative to downstream connectivity, 24 



consistent with the four-dimensional nature of the conceptual framework set forth in Chapter 2; water 25 



residence times and the transient nature of floodplains should be key points. This temporal perspective, 26 



combined with an emphasis on developing (and illustrating) a strength of connectivity, could be done 27 



using the well-developed science of flood forecasting (probability) as a function of vertical and lateral 28 



connectivity. Incorporating discussion of flood frequency-floodplain inundation science into the Report 29 



might prove to be the best way to highlight how hydrologists estimate the degree of connectivity. As 30 



previously mentioned, discussion of “channel migration zones” would further address the lateral 31 



connectivity of rivers to their valley floors (not necessarily floodplains but including non-floodplain 32 



valley floors). In one year a floodplain can exist on one side of the channel and the next year, following 33 



a large flood, the active channel may have migrated 100 meters to the opposite size, stranding the former 34 



floodplain and creating new floodplains on that side. Thus floodplains, including wetlands, are 35 



temporally variable and transient, and connectivity could include what has been referred to as the 36 



“channel migration zone.” Some states have promulgated regulations about how to define and protect 37 



(regulate development) channel migration zones that are non-floodplain portions of the valley floor. 38 



Overall, the EPA’s conclusions concerning connectivity of waters and wetlands in riparian/floodplain 39 



settings should reflect the main message of a new spatial and temporal subsection in Section 5.3, as 40 



recommended in the SAB response to Charge Question 4(a). 41 



 42 



Further Quantification of Key Conclusions 43 



 44 



The key conclusions in the Report should be more empirically and/or more specifically described. 45 



Whenever possible, the degree of and/or strength of evidence for connectivity should be quantified (e.g., 46 



of X studies, X% support conclusion of connectivity). 47 
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 1 



Chemical Linkages 2 



 3 



The role of waters and wetlands in riparian/floodplain settings in storing and transforming chemical 4 



constituents should be expanded under Key Finding (d) in Section 1.4.2 of the Report. This may require 5 



additional literature review (in Section 5.3) in order to refer to literature on riparian and floodplain 6 



wetlands and water bodies rather than rely on riparian and upland examples. Changes to nitrate and 7 



dissolved organic carbon (DOC), as well as sediment storage, should be easily documented. There is 8 



ample literature on the water purification function of wetlands, and this is the rationale for constructed 9 



wetlands.  10 



 11 



 Biological Linkages Including Food Webs 12 



  13 



The role of biological connectivity between waters and wetlands in riparian/floodplain settings and 14 



receiving systems should be further highlighted in the key findings and conclusions. In particular, the 15 



SAB encourages the EPA to highlight the point that waters and wetlands in riparian/floodplain settings 16 



and receiving systems are intimately linked through biological connections (including integrated 17 



wetland-river food webs) across a range of spatial and temporal scales. In this regard, the report should 18 



explicitly discuss linkages to downstream waters. For example: “Riparian wetlands can provide critical 19 



nursery habitat for fish, which then disperse into downstream waters, becoming part of river food webs 20 



and serving as a biological vector of nutrients.” There also may be an opportunity to mention the 21 



importance of waters and wetlands in riparian/floodplain settings to species that are economically 22 



important as well as those species that are state and/or federally listed as endangered, but this would 23 



have to be first developed in the body of the Report.  24 



 25 



Export versus Exchange 26 



 27 



As previously discussed, an “exchange” versus “export” framework (i.e., reciprocal exchanges between 28 



waters and wetlands in riparian/floodplain settings and receiving waters) should be used in the Report. 29 



In this way, the EPA can clearly indicate that bidirectional biological, chemical, and hydrological 30 



transfers characterize the connections between the two systems.  31 



 32 



Case Studies 33 



   34 



The SAB finds that the case studies in the Report are useful. However, the findings from the case studies 35 



should be more explicitly linked to the overall conclusions in Section 1.4 of the Report.  36 



 37 



Human Impacts  38 



 39 



In some cases, human alteration of connectivity provides the clearest demonstration of how the function 40 



of waters and wetlands in riparian/floodplain settings is linked to adjacent waters. Thus, the conclusions 41 



in the Report could be strengthened by explicitly mentioning how human activities (impairment as well 42 



as restoration) alter connectivity of waters and wetlands in riparian/floodplain settings with downstream 43 



waters. Mention should be made of alterations that both increase connectivity, such as ditches, and 44 



decrease connectivity, such as levees. Again, using the flood frequency-lateral connectivity argument, 45 



this might represent a strong opportunity to illustrate how diking has clearly diminished connectivity 46 
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both in individual river segments and in aggregate. Many floodplains along long stretches of rivers, if 1 



not entire rivers, may be affected by diking.  2 



 3 



Aggregate/Cumulative Effects 4 



 5 



The importance of considering waters and wetlands in riparian/floodplain settings in the aggregate 6 



should be underscored in the key findings and conclusions of the Report. For example, these sections 7 



could briefly illustrate how floodplain storage in the aggregate (e.g., floodplains in dozens to hundreds 8 



of individual channel reaches) yields many ecological services, including flood attenuation. 9 



 10 



Recommendations 11 



 12 



 Report language referring to riparian and floodplain wetlands should remain consistent both within 13 



the key findings and conclusions sections as well as throughout Section 5.3. 14 



 15 



 The terms “riparian” or “riparian areas” should used sparingly unless they refer directly to riparian 16 



wetlands or floodplains that are classified as wetlands by frequency of inundation because it leaves 17 



the appearance of relying on non-wetland riparian areas to support the report, thereby extending the 18 



report beyond its key objectives. 19 



 20 



 The terminology used in the key findings and conclusions of the Report must align with the glossary 21 



definitions and the conceptual framework. 22 



 23 



 The key findings and conclusions in the Report should recognize the temporal dimension of waters 24 



and wetlands in riparian/floodplain settings relative to downstream connectivity, consistent with the 25 



four-dimensional nature of the conceptual framework set forth in Chapter 2; water residence times 26 



and the transient nature of floodplains should be key points. The well-developed science of flood 27 



forecasting (probability) as a function of vertical and lateral connectivity may be particularly useful 28 



in developing this temporal perspective  29 



 30 



 The key conclusions in the Report should be more empirically and/or more specifically described. 31 



Wherever possible, the degree of and evidence for connectivity should be quantified (e.g., of X 32 



studies, X% support conclusion of connectivity). 33 



 34 



 The findings from the case studies in the Report should be explicitly linked to the overall 35 



conclusions.  36 



 37 



 The role of waters and wetlands in riparian/floodplain settings in storing and transforming chemical 38 



constituents should be expanded under Key Finding d in Section 1.4.2 of the Report. 39 



 40 



 The role of biological connectivity between waters and wetlands in riparian/floodplain settings and 41 



downstream waters should be further highlighted in the key findings and conclusions. 42 



 43 



 The conclusions in the Report should explicitly discuss how human activities (impairment as well as 44 



restoration) alter connectivity of waters and wetlands in riparian/floodplain settings with 45 



downstream waters. 46 
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 1 



 The importance of considering waters and wetlands in riparian/floodplain settings in the aggregate 2 



should be underscored in the key findings and conclusions of the Report. 3 



 4 



3.6.3. Alternative Wording for Findings and Conclusions 5 
 6 



The SAB recommends the technical and editorial corrections provided in Appendix B to clarify the 7 



findings and conclusions in Section 1.4.2 of the Report. 8 



 9 



3.7. Review of the Literature on Non-floodplain (“Unidirectional”) Waters and Wetlands 10 



 11 
Charge Question 5(a). Section 5.4 of the draft Report reviews the literature on the directional 12 



(downstream) connectivity and effects of wetlands and certain open waters, including 13 



“geographically isolated wetlands,” with potential for unidirectional hydrologic flows to rivers 14 



and lakes. Please comment on whether the Report includes the most relevant published peer 15 



reviewed literature with respect to these types of wetlands and open waters. Please also 16 



comment on whether the literature has been correctly summarized. Please identify any published 17 



peer reviewed studies that should be added to the Report, any cited literature that is not relevant 18 



to the review objectives of the Report, and any corrections that may be needed in the 19 



characterization of the literature. 20 



 21 



The SAB finds that the review and synthesis of the literature on the downstream connectivity and effects 22 



of wetlands and open waters with the potential for unidirectional connectivity is generally thorough, 23 



technically accurate, and readable. As previously mentioned, the SAB recommends the authors 24 



reconsider use of the terms “unidirectional” and “geographically isolated wetlands”. The SAB finds that 25 



the focus on hydrologic connections in Section 5.4 and elsewhere does not account for important 26 



biological exchanges that can strongly influence the integrity of downstream waters. The SAB 27 



recommends that the Report be reorganized to reflect the types of connections between wetlands and 28 



downstream waters, including surface water, ground water, and biological connections, with specific 29 



attention paid to the magnitude, duration, and frequency of these connections. The SAB recommends 30 



that spatial landscape position and scale be considered in the evaluation of the degree of connectivity, 31 



given that regional context (e.g., geology, climate, landforms, and surficial sediments) is a major driver 32 



of the temporal and spatial scales of hydrologic linkages. Consideration of landscape position and scale 33 



will likely provide further justification for treating wetland complexes as aggregates rather than as 34 



individual units based on geographic distribution. As previously discussed, the SAB also finds that 35 



human disturbance may change the type of connections as well as the magnitude, frequency, and 36 



duration of the connections. The SAB recommends that the draft Report be revised to acknowledge the 37 



role of humans in these changes. In addition the draft Report should discuss the differences between 38 



manmade wetlands and those found in natural settings.  39 



 40 



 3.7.1. Summary of the Literature on Non-floodplain (“Unidirectional”) Wetlands 41 



 42 
The SAB finds that the Report captures the most relevant peer-reviewed literature on “unidirectional 43 



wetlands” and “geographically isolated wetlands”. While the Report already includes several major 44 



review papers, the SAB recommends adding the 2013 review paper, “Concepts of hydrological 45 



connectivity: research approaches, pathways and future agendas,” by L.J. Bracken, et al. The SAB also 46 



recommends that additional citations on biological connections (e.g., Naiman et al 1994), especially 47 
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those that address material flows generated by avian fauna, be added to the Report. Findings from 1 



additional literature on the biological exchanges between unidirectional wetlands and downstream 2 



waters created by major species assemblages (e.g., amphibians, birds, reptiles, and invertebrates) are 3 



particularly important to include. These biological exchanges potentially influence the biological 4 



integrity of downstream waters through bulk exchange of materials (e.g., energy, nutrients, and 5 



contaminants), introduction of disease vectors or other living matter, or provision of habitat essential for 6 



biological integrity and completion of life cycles of downstream species. 7 



 8 



Recommendations 9 



 10 



 The literature review in Section 5.4 of the Report is generally thorough, technically accurate and 11 



readable; however, the SAB recommends that the 2013 review article by L.J. Bracken et al. be added 12 



to the Report. 13 



 14 



 The EPA should consider including additional publications on the subject of biological connections, 15 



some of which are referenced throughout this SAB report. Publications that analyze material flows 16 



generated by avian fauna will be especially important to review. 17 



 18 



 The SAB recommends that the EPA also consider adding to the Report the following selected 19 



references that are particularly pertinent to the discussion of isolated wetlands: Brunet and 20 



Westbrook (2012); Croke et al. (2005); Conly et al. (2001); Fang and (2008); Gray et al. (1984); 21 



Hayashi and Van der Kamp (2000); Hayashi et al. (2003); Montgomery (1994); Shaw et al. (2012); 22 



Spence (2007); Spence and Woo (2003); Stichling and Blackwell (1957); Thompson et al. (2008); 23 



Van der Kamp et al. (2003); Van der Kamp et al. (2008); Wemple et al. (1996); Wemple et al. 24 



(2001); Wigmosta and Perkins (2001); Woo and Rowsell (1993); and Yang, et al. (2010). 25 



3.7.2. Clarification of Terms in Section 5.4 of the Report 26 



 27 
The SAB finds that the new term “unidirectional wetlands “ as used in the Report implies on the 28 



presence of only one-way hydrologic flows, when in fact, connectivity can have many physical, 29 



chemical, and biological dimensions far beyond  surface and shallow subsurface water flows. The SAB 30 



suggests that the draft Report’s uni- and bi-directional terminology be replaced by terms that better 31 



describe landscape position. In this case, “bidirectional wetlands” would be redefined as those within 32 



floodplains, and “unidirectional wetlands” as those not within a floodplain (i.e., non-floodplain 33 



wetlands). The influence of floodplain and non-floodplain wetlands on downstream connectivity can 34 



then be explained in the context of their landscape setting and with respect to the conceptual framework, 35 



as described below. 36 



 37 



Recommendation 38 



 39 



 The terms “unidirectional” and “geographically isolated” wetlands should be replaced in the Report 40 



with the term “non-floodplain wetlands.” 41 



 42 



 43 



 44 



 45 
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3.7.3. Recommended Conceptual Framework for Synthesizing Types and Gradients of 1 



Connectivity 2 



 3 
As discussed in the response to charge question 2, the SAB recommends the Report be revised to use a 4 



conceptual framework with multiple flowpaths that correspond to the multiple dimensions of 5 



connectivity. The five functional flowpaths used to describe connectivity in the draft Report (i.e., source, 6 



sink, refuge, lag, transformation) are differentially affected by the type and characteristics of 7 



connections. The framework recommended by the SAB is envisioned as a potential way to map the five 8 



functional flowpaths across different regional settings in order to assess the consequences and relative 9 



extent of hydrologic, biological, and beneficial chemical functions provided by non-floodplain 10 



(“unidirectional”) wetlands to downstream waters.  11 



 12 



Similarly the SAB recommends that Figure 1, shown below, be used to frame the discussion about the 13 



type and gradient of various connections between and among floodplain wetlands and non-floodplain 14 



wetlands and downstream waters (or “bidirectional” and “unidirectional wetlands,” respectively, using 15 



the Report’s original nomenclature).  16 



 17 



 18 
 19 
Figure 1: Framework representing the potential consequences of changes to downstream waters with increases in the 20 
magnitude, duration, and frequency of surface and subsurface connections. 21 
 22 



The multiple dimensions of connectivity to downstream waters include connections provided by surface 23 



waters, ground water, chemical transformation, and biological functions. Each dimension of 24 



connectivity should be arrayed as a gradient, as illustrated in Figure 1. This approach could be used to 25 



synthesize findings from the literature in terms of the degree of connectivity pathways (e.g., magnitude, 26 
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duration, frequency1) rather than just the presence of any connection. Endpoints for each gradient should 1 



be identified where possible. For example, terminal salt lakes and playas are examples of wetlands and 2 



open water bodies that have weak hydrologic connections. The SAB finds that such an analysis is 3 



possible and would be useful for summarizing the effects of such connections in semi-quantitative 4 



terms.  5 



 6 



Recommendations 7 



 8 



 When describing connectivity for floodplain and non-floodplain wetlands and certain open waters, 9 



the EPA should refer to the conceptual framework the SAB has recommended for the Report (see 10 



Section 3.2.3 of this report). 11 



 12 



 The EPA should use Figure 1 in this SAB report to frame the discussion of connectivity gradients 13 



and magnitude, duration, and frequency of connectivity pathways among floodplain wetlands and 14 



non-floodplain wetlands and downstream waters. 15 



 16 



 The EPA should identify endpoints for each connectivity gradient, and quantify each connection to 17 



the degree possible. 18 



 19 



3.7.4. Temporal and Spatial Scales of Connections among Non-Floodplain Wetlands and  20 



 Open Waters 21 



 22 
Temporal and spatial scales of connections among non-floodplain wetlands and open waters should be 23 



addressed explicitly with the magnitude, frequency, and duration of connections quantified whenever 24 



possible. In particular, the SAB recommends that the authors examine the degree of connectivity 25 



through a range of time scales (e.g., days versus thousands of years) to establish the magnitude, 26 



duration, and frequency of connections. For example, groundwater dynamics occur at a much longer 27 



time scales than those of surface and shallow subsurface flows. Consequently, groundwater connections, 28 



where they exist, may not have an immediate influence on downstream water. On the other hand, 29 



groundwater flows may be important in sustaining flows in rivers and streams during drought periods. 30 



High magnitude floods may infrequently connect non-floodplain wetlands with downstream waters and 31 



the subsequent effect on downstream waters may be short lived and inconsequential unless floods 32 



transfer a toxic pollutants, an invasive species, or pathogen with subsequent long-lived damaging 33 



effects. Such instances are likely to be unusual circumstances and case specific. Geographic differences 34 



across spatial scales are also important determinants of rainfall patterns and streamflow frequency; such 35 



effects should be evaluated using the scientific literature.  36 



 37 



The SAB recommends that the authors consider including in the Report the following statement that 38 



reflects the temporal dynamics of connections of minimally connected wetlands: Over sufficiently long 39 



time scales all aquatic habitats are connected to downstream waters through the transfer of water, 40 



chemicals or biota, yet the effects of these connections vary widely in magnitude across wetlands. The 41 



SAB also recommends that the report discuss the various types of connectivity in terms of their effect on 42 



downstream water quality and biological integrity, not just in terms of frequency or magnitude. That is, 43 



low frequency or high magnitude events can “re-set” biological and ecological functions in important 44 



                                                 
1 Note that, in this context, frequency, magnitude, and duration, apply to all five functional flowpaths, and not to just 



hydrologic connectivity. 
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ways. A summary of such effects could be gleaned from the literature or from examples provided in the 1 



Report’s case studies.  2 



 3 



Recommendations 4 



 5 



 The EPA should recognize in the Report that all aquatic habitats are connected to downstream water 6 



(in various magnitudes) over sufficiently long time scales. 7 



 8 



 The EPA should assess connectivity in terms of downstream effects, not just in terms of frequency, 9 



magnitude, or duration of connections. 10 



 11 



3.7.5. Assessing Wetland Connectivity Based on Aggregate Analysis of Wetland Complexes 12 



 13 
Assessment of the degree of wetland connectivity is best conducted on aggregated wetland complexes 14 



rather than on individual wetlands because over a range of precipitation regimes the boundaries of any 15 



single wetland may vary through space and time. The regional context (e.g., geology, climate, 16 



landforms, and surficial sediments) is a major driver of the temporal and spatial scales of hydrologic 17 



linkages. Thus, regional context and spatial landscape position and scale should also be considered when 18 



evaluating the degree of connectivity, e.g., distance from and size of wetlands (or similar wetland types). 19 



The SAB notes that various frameworks for regionalization exist and include characterizations of 20 



landscapes at nested scales, such as regional, sub-regional, and local. These nested scales can be used to 21 



summarize variability in connectivity identified in the peer-reviewed literature.  22 



 23 



Recommendations 24 



 25 



 The Report should be clearly explain why, and recommend that, wetland connectivity must be 26 



assessed in terms of aggregated wetland complexes, rather than individual wetlands.  27 



 28 



 The Report should discuss the usefulness of regionalization methods to summarize information 29 



about wetland connectivity at nested scales.  30 



 31 



3.7.6. Discussion of Human Alteration of Landscapes in Section 5.4 of the Report 32 



 33 
The Report tends to focus on natural wetland systems or those with minimal disturbance. As previously 34 



discussed, human disturbances (and related legacy effects) alter the type, strength and magnitude of 35 



connectivity pathways. Some types of disturbances promote connections where none previously existed, 36 



others alter existing types of connections or trigger the transport of novel chemical or biological species. 37 



In addition, there are many instances where man-made isolated wetlands occur within the landscape. 38 



These features are often found behind levees or within isolated parcels within urban landscapes and do 39 



not provide the same ecosystem functions as natural wetlands. The SAB recommends that Section 5.4, 40 



as well as other sections of the Report acknowledge these types of alterations or man-made habitats and 41 



include a discussion of current and past (legacy) human disturbances and how they alter the type, 42 



strength, and magnitude of connectivity pathways. 43 



 44 



 45 



 46 



 47 
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Recommendation 1 



 2 



 Section 5.4, and other sections of the Report, should be revised to discuss the legacy effects of 3 



human disturbances and their effect on the type, strength, and magnitude of connectivity 4 



pathways. 5 



3.8. Review of the Findings and Conclusions Concerning Non-floodplain (“Unidirectional”) 6 



Waters and Wetlands 7 
 8 



 Charge Question 5(b). Conclusion (3) in section 1.4.3 of the Report Executive Summary 9 



discusses major findings and conclusions from the literature referenced in Charge Question 5(a) 10 



above. Please comment on whether the conclusions and findings in section 1.4.3 are supported 11 



by the available science. Please suggest alternative wording for any conclusions and findings 12 



that are not fully supported. 13 



 14 
In responding to EPA’s findings and conclusions regarding connectivity among open waters and 15 



unidirectional (non-floodplain) wetlands and downstream waters (Section 1.4.3 of the Report), the SAB 16 



focused on knowledge drawn from the peer-reviewed literature, especially that: (1) connectivity extends 17 



beyond hydrologic connectivity, (2) each connectivity flowpath can be described as a gradient that 18 



varies over space and time, and (3) that each connectivity flowpath contributes to the downstream 19 



effects of multiple connectivity flowpaths. 20 



 21 



3.8.1. Scientific Support for the Conclusions Concerning Waters and Wetlands with Potential  22 



 For Unidirectional Hydrologic Flows to Rivers and Lakes  23 



 24 
The SAB disagrees with the overall conclusion in Section 1.4.3 of the Report (Conclusion 3) indicating 25 



that, “The literature we reviewed does not provide sufficient information to evaluate or generalize about 26 



the degree of connectivity (absolute or relative) or the downstream effects of wetlands in unidirectional 27 



landscape settings.” This statement is inconsistent with the text immediately preceding it, which 28 



describes numerous scientifically-established functions of non-floodplain wetlands that can benefit 29 



downstream water quality and integrity. Furthermore, the conclusion largely overlooks the effect of 30 



biological connections on downstream waters. The SAB finds that the scientific literature provides 31 



ample information to support a more definitive statement, and strongly recommends that the authors 32 



revise this conclusion to focus on what is supported by the scientific literature and articulate the specific 33 



gaps in our knowledge that must be resolved (e.g., degree of connectivity, analyses of temporal or 34 



spatial variability).  35 



 36 



The SAB recommends that Conclusion 3 in the Report explicitly recognize connectivity as a gradient 37 



rather than a dichotomous, categorical variable. The SAB recommends that the following text be 38 



included in Conclusion 3 in order to highlight the fact that there are multiple mechanisms resulting in 39 



connectivity, and these occur over gradients of both space and time.  40 



 41 



 “Over sufficiently long time scales all aquatic habitats are connected to downstream waters 42 



through the transfer of water, chemicals or biota, yet the magnitude and effects of these 43 



connections vary widely across wetlands.” 44 



 45 
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The SAB recommends that all of the Report’s conclusions encompass connections beyond hydrologic 1 



ones, and that the frequency, magnitude, and duration of these connections be considered.  2 



The SAB recommends that within the text of Conclusion 3 in the Report, the authors explicitly state the 3 



four pathways by which unidirectional wetlands can be connected to downstream waters: via surface 4 



water, shallow subsurface or groundwater flowpaths, or through the movement of biota. It is the 5 



magnitude and effect of material, water or biotic fluxes rather than the simple presence or absence of a 6 



flux that determines the strength of the connection between a wetland and downstream waters. 7 



The SAB disagrees with the notion that even minimal hydrologic connections are more important than 8 



biological connections, no matter how large the flux. The SAB recommends that this emphasis must 9 



shift in order to account for strong connections along any one of the four pathways of connection. If the 10 



goal of defining and estimating connectivity is to protect downstream waters, the interpretation must 11 



move from a dichotomous, categorical distinction (connected vs. not connected) towards a gradient 12 



approach that recognizes variation in the strength, duration and magnitude and effect of those 13 



connections. 14 



 15 



Recommendations 16 



 17 



 The overall conclusion for floodplain and non-floodplain wetlands (Conclusion 3 in Section 1.4.3) 18 



should be revised to focus on what is supported by the scientific literature and to provide more 19 



specifics on what still needs to be resolved (e.g. degree of connectivity, analyses of temporal or 20 



spatial variability).  21 



 22 



 The following text should be included in Conclusion 3 of the Report: “Over sufficiently long time 23 



scales all aquatic habitats are connected to downstream waters through the transfer of water, 24 



chemicals or biota, yet the magnitude and effects of these connections vary widely across wetlands.” 25 



 26 



 All of the Report’s conclusions should encompass connections beyond hydrologic connectivity (i.e., 27 



to include biotic connections), and the frequency, magnitude, and duration of these connections 28 



should be considered. 29 



 30 



 Conclusion 3 of the Report should explicitly state the four pathways by which non-floodplain 31 



wetlands can be connected to downstream waters: i.e., via surface water, shallow subsurface 32 



flowpaths or groundwater flowpaths, or through the movement of biota.  33 



 34 



 The conclusions in the Report should state that connectivity is based on the magnitude and effect of 35 



water, material, and biotic fluxes to downstream waters.  36 



 37 



 The SAB recommends that assessment of connectivity be revised from a dichotomous, categorical 38 



distinction (connected vs. not connected) to a gradient approach that recognizes variation in the 39 



strength, duration and magnitude, and effect of those connections. 40 



 41 



3.8.2. Recommendations Concerning Findings for Waters and Wetlands with Potential 42 



 For Unidirectional Hydrologic Flows to Rivers and Lakes  43 



 44 
The SAB provides a number of recommendations to improve the presentation of findings in Section 45 



1.4.3 of the Report.  46 
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 1 



The SAB recommends that, as has been done for prior conclusions, the authors remove references to 2 



specific studies within the text of the key findings. The Report’s conclusions are intended to summarize 3 



general themes arising from a broad synthesis of diverse literature. The SAB finds that it is not 4 



necessary to attribute these overarching findings to one or a few specific studies. Further, the SAB 5 



recommends that the key findings be short and concisely stated. 6 



 7 
The SAB also recommends that the key findings be more explicitly presented in the text of the Report. 8 



Conclusions about non-floodplain wetlands are summarized in Table 5-4, but these same summary 9 



points are not clearly explained in the text itself. In addition, Table 5-4 discusses functions of wetlands 10 



but does not present conclusions on how those functions translate to an effect on downstream water 11 



quality based on the magnitude or duration of any of the modes of connection discussed in the literature. 12 



For example, the statement that “unidirectional wetlands can remove, retain, and transform many 13 



nutrient inputs” refers to such functions, but there is no conclusion about how these would affect 14 



downstream waters.   15 



 16 



The SAB recommends that the EPA revise several of the key findings in Section 1.4.3 of the Report. 17 



These revisions are consistent with the literature synthesis performed and the SAB’s knowledge of the 18 



subject. 19 



 20 



Key Finding a 21 



 22 



The SAB agrees with this general statement about the hydrosphere and general interconnectivity of 23 



wetlands and has no recommendations for changes in the existing text. 24 



   25 



Key Finding b 26 



 27 



The SAB recommends including the following statement in the Report as an additional key finding on 28 



the biological functions of unidirectional wetlands: 29 



 30 



”Wetlands provide unique and important habitats for many organisms, both common and rare. 31 



Some of these organisms require multiple types of waters to complete their full life cycle, 32 



including downstream waters. Other organisms, especially abundant species, play important 33 



roles in transferring energy and materials between wetlands and downstream waters.” 34 



 35 



The SAB also notes that the Report’s conclusion on the similarity between wetlands and water bodies 36 



needs further substantiation from the literature as the functions within each are quite different, especially 37 



in nutrient and organic matter production. In addition, this conclusion should recognize the differences 38 



between natural wetland systems and those which are man-made or are found in urban environments. 39 



The functions and values of these wetlands may be severely compromised or absent and therefore may 40 



not similarly influence downstream waters as natural wetlands may have. 41 



 42 



Key Finding c 43 



 44 



The SAB recommends including the following statement in the Report as an additional key finding 45 



about unidirectional wetlands and downstream waters to parallel the preceding finding on “hydrologic 46 



connectivity”: 47 
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  1 



“Biological connectivity can occur between [non-floodplain] wetlands and downstream waters 2 



through two major mechanisms: 1) activities of biological organisms within wetlands, and 2) 3 



movements of animals and plants. Activities of biological organisms within wetlands (e.g., 4 



foraging, breeding, roosting) can change the amount, concentration, and spatial density of 5 



organic and/or inorganic components within the water column or soils, which can be transmitted 6 



down-gradient by fluxes of surface water or groundwater. Movements of animals (i.e., 7 



macroinvertebrates, fish, amphibians, reptiles, birds, mammals) and plants (i.e., seeds, 8 



propagules, including colonization by invasive species or pathogens) can also occur among 9 



waters with varying magnitude, frequency, duration, and distance. Many species in these groups 10 



that use both stream and wetland habitats are capable of dispersal distances equal to or greater 11 



than distances between many [non-floodplain] wetlands and river networks. Migratory 12 



waterbirds (e.g., waterfowl, shorebirds, waders, and colonial species) can be an important 13 



vector of long-distance dispersal of plants, invertebrates, parasites, and pathogens between these 14 



waters and the river network. In addition, the magnitude of translocated biomass and nutrients 15 



can be substantial, when large numbers of individuals move temporarily, periodically, or 16 



permanently between waters.” 17 



 18 



Key Finding d 19 



 20 



The SAB has no recommendations for changes in the existing text.  21 



 22 



Key Finding e 23 



 24 



The SAB has no recommendations for changes in the existing text. 25 



 26 



Key Finding f 27 



 28 



The SAB recommends including the following two additional key findings that summarize important 29 



information from the main body of the document that was not emphasized in the original wording of the 30 



key findings f. 31 



   32 



Suggested additional key finding on spatial proximity of non-floodplain wetlands:  “Spatial 33 



proximity is an important determinant of the magnitude, frequency and duration of connections 34 



between wetlands and streams that will ultimately influence the fluxes of water, materials and 35 



biota between wetlands and downstream waters.” 36 



 37 



Suggested additional key finding on the cumulative or aggregate impacts of non-floodplain 38 



wetlands:  “The cumulative influence of many individual wetlands within watersheds can 39 



strongly affect the spatial scale, magnitude, frequency, and duration of hydrologic, biologic and 40 



chemical fluxes or transfers to downstream waters. Because of their aggregated influence, any 41 



evaluation of changes to individual wetlands should be considered in the context of past and 42 



predicted changes to other wetlands within the same watershed.” 43 



 44 



The SAB recommends that the Report authors cite the following references in support of this last 45 



statement: Preston and Bedford (1988); Lee and Gosselink (1988).  46 



 47 
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Recommendations 1 



 2 



 The authors should remove references to specific studies within the text of the key findings in the 3 



Report. The Report’s conclusions are intended to summarize general themes arising from a broad 4 



synthesis of diverse literature. 5 



 6 



 The key findings should be more explicitly presented in the text of the Report. Conclusions about 7 



unidirectional wetlands are summarized in Table 5-4, but these same summary points are not clearly 8 



explained in the text itself. 9 



 10 



 The SAB recommends revising several of the key findings in Section 1.4.3 of the Report (see 11 



recommended text above). 12 
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 1 



APPENDIX A:  THE EPA’S CHARGE QUESTIONS 2 



 3 



 4 



 5 



Connectivity of Streams and Wetlands to Downstream Waters: 6 



A Review and Synthesis of the Scientific Evidence  7 



 8 



Technical Charge to External Peer Reviewers 9 



 10 



 11 
Understanding the physical, chemical, and biological connections by which streams, wetlands, 12 



and open-waters affect downstream waters such as rivers, lakes, and oceans is central to 13 



successful watershed management and to meeting water quality goals. It is also central to 14 



informing policy decisions that guide our efforts to meet these goals. The purpose of this Report, 15 



titled Connectivity of Streams and Wetlands to Downstream Waters: A Review and Synthesis of 16 



the Scientific Evidence is to summarize the current scientific understanding of broadly applicable 17 



ecological relationships that affect the condition or function of downstream aquatic ecosystems. 18 



The focus of the Report is on small or temporary non-tidal streams, wetlands, and open-waters. 19 



Examples of relevant connections include transport of physical materials such as water or wood, 20 



chemical compounds such as nutrients or pesticides, movement of biological organisms such as 21 



fish or insects, and processes or interactions that alter material transport, such as nutrient 22 



spiraling. Materials reviewed in this Report are limited to peer reviewed scientific literature. 23 



Findings from this Report will help inform EPA and the U.S. Army Corps of Engineers in their 24 



continuing policy work and efforts to clarify what waters are covered by the Clean Water Act. As 25 



a scientific review, the Report does not consider or make judgments regarding legal standards for 26 



Clean Water Act jurisdiction.  27 



 28 



The Report is presented in six chapters. Key findings and major conclusions are summarized in 29 



Chapters 1 (Executive Summary) and 6 (Conclusions and Discussion). Chapter 2 (Introduction) 30 



describes the purpose and scope of the document and the literature review approach. Chapter 3 31 



presents a conceptual framework that describes the hydrologic elements of a watershed, the types 32 



of physical, chemical, and biological connections that link them, and watershed climatic factors 33 



that influence connectivity at various temporal and spatial scales. Chapter 4 surveys the literature 34 



on stream networks with respect to physical, chemical, and biological connections between 35 



upstream and downstream habitats. Chapter 5 reviews the literature on connectivity and effects 36 



of non-tidal wetlands and certain open waters on downstream waters. All terms are used in 37 



accordance with standard scientific meanings, and definitions which are in the Report glossary.  38 



 39 



40 
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TECHNICAL CHARGE QUESTIONS 1 



 2 



 3 



Overall Clarity and Technical Accuracy of the Draft Report 4 
 5 



1.    Please provide your overall impressions of the clarity and technical accuracy of the draft 6 



EPA Report, Connectivity of Streams and Wetlands to Downstream Waters: A Review and 7 



Synthesis of the Scientific Evidence.   8 



 9 



Conceptual Framework: An Integrated, Systems Perspective of Watershed Structure and 10 



Function 11 



 12 
2.    Chapter 3 of the draft Report presents the conceptual basis for describing the hydrologic 13 



elements of a watershed; the types of physical, chemical, and biological connections that 14 



link these elements, and watershed climatic factors that influence connectivity at various 15 



temporal and spatial scales (e.g., see Figure 3-1 and Table 3-1). Please comment on the 16 



clarity and technical accuracy of this chapter and its usefulness in providing context for 17 



interpreting the evidence about individual watershed components presented in the Report.  18 



 19 



Lotic Systems: Ephemeral, Intermittent, and Perennial Streams 20 
 21 



3(a) Chapter 4 of the Report reviews the literature on the directional (downstream) 22 



connectivity and effects of ephemeral, intermittent, and perennial streams (including 23 



flow-through wetlands). Please comment on whether the Report includes the most 24 



relevant published peer reviewed literature with respect to these types of streams. Please 25 



also comment on whether the literature has been correctly summarized. Please identify 26 



any published peer reviewed studies that should be added to the Report, any cited 27 



literature that is not relevant to the review objectives of the Report, and any corrections 28 



that may be needed in the characterization of the literature. 29 



 30 



3(b) Conclusion (1) in section 1.4.1 of the Report Executive Summary discusses major 31 



findings and conclusions from the literature referenced in Charge Question 3(a) above. 32 



Please comment on whether the conclusions and findings in section 1.4.1 are supported 33 



by the available science. Please suggest alternative wording for any conclusions and 34 



findings that are not fully supported. 35 



 36 



Lentic Systems: Wetlands and Open Waters with the Potential for Non-tidal, Bidirectional 37 



Hydrologic Flows with Rivers and Lakes 38 



 39 
4(a) Section 5.3 of the Report reviews the literature on the directional (downstream) 40 



connectivity and effects of wetlands and certain open waters subject to non-tidal, 41 



bidirectional hydrologic flows with rivers and lakes. Please comment on whether the 42 



Report includes the most relevant published peer reviewed literature with respect to these 43 



types of wetlands and open waters. Please also comment on whether the literature has 44 



been correctly summarized. Please identify any published peer reviewed studies that 45 



should be added to the Report, any cited literature that is not relevant to the review 46 
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objectives of the Report, and any corrections that may be needed in the characterization 1 



of the literature. 2 



 3 



4(b) Conclusion (2) in section 1.4.2 of the Report Executive Summary discusses major 4 



findings and conclusions from the literature referenced in Charge Question 4(a) above. 5 



Please comment on whether the conclusions and findings in section 1.4.2 are supported 6 



by the available science. Please suggest alternative wording for any conclusions and 7 



findings that are not fully supported. 8 



 9 



Lentic systems: Wetlands and Open Waters with Potential for Unidirectional Hydrologic 10 



Flows to Rivers and Lakes, Including “Geographically Isolated Wetlands” 11 



 12 
5(a) Section 5.4 of the draft Report reviews the literature on the directional (downstream) 13 



connectivity and effects of wetlands and certain open waters, including “geographically 14 



isolated wetlands,” with potential for unidirectional hydrologic flows to rivers and lakes. 15 



Please comment on whether the Report includes the most relevant published peer 16 



reviewed literature with respect to these types of wetlands and open waters. Please also 17 



comment on whether the literature has been correctly summarized. Please identify any 18 



published peer reviewed studies that should be added to the Report, any cited literature 19 



that is not relevant to the review objectives of the Report, and any corrections that may be 20 



needed in the characterization of the literature. 21 



 22 
5(b) Conclusion (3) in section 1.4.3 of the Report Executive Summary discusses major 23 



findings and conclusions from the literature referenced in Charge Question 5(a) above. 24 



Please comment on whether the conclusions and findings in section 1.4.3 are supported 25 



by the available science. Please suggest alternative wording for any conclusions and 26 



findings that are not fully supported.  27 



 28 
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APPENDIX B:  TECHNICAL AND EDITORIAL CORRECTIONS 1 



FOR THE FINDINGS AND CONCLUSIONS 2 



 3 



Recommended Wording for Section 1.4.2 4 



 5 



 Use “waters and wetlands in riparian/floodplain settings” throughout 6 



 Page 1-9 line 9. After “and maturation habitat for stream insects” add, “and thus form 7 



integral components of river food webs” or other language that underscores food-web 8 



connectivity. 9 



 Page 1-9 line 15, bullet a. Delete first sentence. Strive for consistency in terminology; i.e., 10 



suggest using “waters and wetlands in riparian/floodplain settings”. 11 



 Page 1-9 line 21, bullet a. Delete “some”. 12 



 Page 1-9 line 25, bullet b. Is “densely” needed? Suggest “variably”. 13 



 Page 1-9 line 35, bullet c. Specify waters and wetlands in riparian/floodplain settings in lead 14 



sentence. 15 



 Page 1-9 line 35, bullet c. Suggest “storing and subsequently releasing” rather than 16 



“desynchronizing”. 17 



 Page 1-10 line 3, bullet d. Lead with “Waters and wetlands in riparian/floodplain settings”. 18 



 Page 1-10 lines 5-6, bullet d. This example looks like an agricultural BMP and may not be 19 



appropriate. Suggest revisiting p 5-7 lines 24-35 for a more relevant example. 20 



 Page 1-10 line 7, bullet e. Lead sentence emphasizes ecosystem function but body of 21 



paragraph describes biological connectivity. This might require a different lead sentence or 22 



an additional bullet on functional components/processes. 23 



 Page 1-10 line 23, bullet e. Suggest including the importance of waters and wetlands in 24 



riparian/floodplain settings to birds, and how birds can spatially integrate the watershed 25 



landscape.  26 



 27 



Recommended Wording for Other Sections 28 



 29 



  Use “waters and wetlands in riparian/floodplain settings” throughout. 30 



 Page 5-37 top paragraph lines 6-17. This is a strong paragraph and may be preferable to the 31 



opening paragraph of 1.4.2. At least try to get some of these points into the opening of 1.4.2. 32 



 Table 5.3. Bullets use “riparian areas” and it would be preferable to call out “waters and 33 



wetlands in riparian/floodplain settings.” The second bullet appears to be bit over 34 



generalized, as there can be high variability in lateral flow and exchange along the drainage 35 



network (e.g., beads on a string). Also, if the text in this chapter on riparian areas is moved to 36 



the streams chapter and replaced with other material, further changes may be needed. 37 



 Page 6-1 lines 23-34. This additional conclusion section is fine, but again check for 38 



consistency of terms. Also, sediments are identified as both a source and sink in the same 39 



paragraph. Most commonly they are a sink. It might be preferable to refer to sediment 40 



exchange influencing channel dynamics. 41 



 Page 6-1 line 30. Suggest connecting nursery habitat to healthy downstream populations. 42 



Also suggest reinforcing that waters and wetlands in riparian/floodplain settings are tightly 43 



coupled through food-web linkages. Role and importance of birds should also be mentioned.  44 













From: Armitage, Thomas
To: Castillo, Amparo
Cc: Akram, Assem; Goodman, Iris
Subject: RE: Your FR (ID# 1712) for Docket OA-2013-0582 has been published
Date: Tuesday, April 01, 2014 1:05:00 PM


Hi Amparo,
 
Thank you for posting the FR notice in the docket.  April 23 is the comment end date.  As in phase
 one, we will send the Panel late comments submitted to the docket after that date.
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 


From: Castillo, Amparo 
Sent: Tuesday, April 01, 2014 9:52 AM
To: Armitage, Thomas
Cc: Akram, Assem
Subject: Your FR (ID# 1712) for Docket OA-2013-0582 has been published
 
Good morning,
 
Your Federal Register for docket OA-2013-0582 has been posted.  The FR should
 momentarily be available to the public in Regulations.gov.
 
I put April 23, 2014 for the comment end date. Late me know if that’s correct.
 


Regards,


Ms. Amparo Castillo
OECA/OEI/ORD Docket Manager
OAR/OW Assistant Docket Manager
USEPA Docket Center
ASRC Federal - Contractor
 
WJC-West, Room 3337, MC 28221T
Phone: 202-566-1743
Email: castillo.amparo@epa.gov
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From: Armitage, Thomas
To: Amanda D. Rodewald
Cc: Goodman, Iris
Subject: Please review the draft agenda for the April 28th and May 2nd Connectivity Panel teleconferences
Date: Friday, March 28, 2014 5:05:00 PM
Attachments: Draft Agenda_April 28 and May 2 Teleconferences.docx


Hi Amanda,
 


The Federal Register notice announcing the April 28th and May 2nd  Connectivity Panel
 teleconferences will be published on Tuesday (April 1).  Please review the attached draft agenda for


 the teleconferences.  I have allocated one hour for public comments on April 28th.  We can adjust
 that time if necessary (we allow three minutes per speaker on teleconferences).
 
For discussion of the draft report I have allocated about 50 minutes per charge question


 (approximately  2 ½ hours to discuss charge questions 1-3  on April 28th and 3 ½ hours to discuss


 charge questions 4 and 5 and the executive summary and letter to the Administrator on May 2nd).
 
Please let me know if you agree with the agenda. I would like to post it on the SAB website on
 Tuesday when the FR notice is published.  I will also send you an annotated agenda with suggested
 talking points.  Thanks.
 
Tom
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
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DRAFT


U.S. ENVIRONMENTAL PROTECTION AGENCY 


SCIENCE ADVISORY BOARD





Panel for the Review of the EPA Water Body Connectivity Report


Public teleconferences 


April 28, 2014, 1:00 – 5:00 p.m. (Eastern Time)


May 2, 2014, 1:00 – 5:00 p.m. (Eastern Time)


[bookmark: _GoBack]


         


AGENDA 





Purpose:  To discuss the SAB Panel’s draft report on the review of the EPA document Connectivity of Streams and Wetlands to Downstream Waters: A Review and Synthesis of the Scientific Evidence (September, 2013 External Review Draft, EPA/600/R-11/098B)








Monday, April 28, 2014





			1:00 p.m.


			Convene Teleconference


			Dr. Thomas Armitage


Designated Federal Officer





			


			


			





			1:05  p.m.


			Purpose of the Teleconference and Review of Agenda


			Dr. Amanda Rodewald, Chair


Science Advisory Board Panel for the Review of the EPA Water Body Connectivity Report





			


			


			





			1:15 p.m.


			EPA Remarks


			Dr. Jeffrey Frithsen, Senior Scientist and Special Project Coordinator


National Center for Environmental Assessment, EPA Office of Research and Development





			


			


			





			1:25 p.m.


			Public Comments


			Registered Speakers





			


			


			





			2:25 p.m.


			Discussion of the Panel’s Draft Report


			Dr. Rodewald and Panel Members





			


			


			





			


			· Section 3.1


Response to Charge Question 1





· Sections 3.2 


Response to Charge Question 2





· Sections 3.3 and 3.4


Responses to Charge Questions 


3(a) and 3(b) 





			














			4:50 p.m.


			Summary of Action Items


			Dr. Rodewald





			


			


			





			5:00 p.m.


			Recess


			














Friday, May 2, 2014





			1:00 p.m. 


			Convene Teleconference


			Dr. Thomas Armitage


Designated Federal Officer





			


			


			





			1:05  p.m.


			Purpose of the Teleconference and Review of Agenda


			Dr. Amanda Rodewald, Chair


Science Advisory Board Panel for the Review of the EPA Water Body Connectivity Report





			


			


			





			1:15 p.m.


			Discussion of the Panel’s Draft Report


			Dr. Rodewald and Panel Members





			


			


			





			


			· Sections 3.5 and 3.6


      Responses to Charge Questions


      4(a) and 4(b)





· Sections 3.7 and 3.8 


Responses to Charge Question 5(a)


and 5(b)





· Executive Summary





· Letter to the Administrator





			





			


			


			





			4:50 p.m.


			Action Items and Next Steps


			Dr. Rodewald





			


			


			





			5:00 p.m.


			Adjourn
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From: Castillo, Amparo
To: Armitage, Thomas
Cc: Akram, Assem; Goodman, Iris
Subject: RE: Your FR (ID# 1712) for Docket OA-2013-0582 has been published
Date: Tuesday, April 01, 2014 1:07:08 PM


Hi
 
Thanks!
 


Regards,


Ms. Amparo Castillo
OECA/OEI/ORD Docket Manager
OAR/OW Assistant Docket Manager
Phone: 202-566-1743
Email: castillo.amparo@epa.gov
 


From: Armitage, Thomas 
Sent: Tuesday, April 01, 2014 1:06 PM
To: Castillo, Amparo
Cc: Akram, Assem; Goodman, Iris
Subject: RE: Your FR (ID# 1712) for Docket OA-2013-0582 has been published
 
Hi Amparo,
 
Thank you for posting the FR notice in the docket.  April 23 is the comment end date.  As in phase
 one, we will send the Panel late comments submitted to the docket after that date.
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 


From: Castillo, Amparo 
Sent: Tuesday, April 01, 2014 9:52 AM
To: Armitage, Thomas
Cc: Akram, Assem
Subject: Your FR (ID# 1712) for Docket OA-2013-0582 has been published
 
Good morning,
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Your Federal Register for docket OA-2013-0582 has been posted.  The FR should
 momentarily be available to the public in Regulations.gov.
 
I put April 23, 2014 for the comment end date. Late me know if that’s correct.
 


Regards,


Ms. Amparo Castillo
OECA/OEI/ORD Docket Manager
OAR/OW Assistant Docket Manager
USEPA Docket Center
ASRC Federal - Contractor
 
WJC-West, Room 3337, MC 28221T
Phone: 202-566-1743
Email: castillo.amparo@epa.gov
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From: Armitage, Thomas
To: McFarlane, Matthew J
Subject: RE:
Date: Tuesday, April 01, 2014 5:16:00 PM


Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board


 Water Body Connectivity Panel teleconferences on April 28th and May 2nd.  I will send the call-in


 number approximately one week prior to the April 28th call.
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
 
 


From: McFarlane, Matthew J [mailto:Matthew.J.McFarlane@xcelenergy.com] 
Sent: Monday, March 31, 2014 4:33 PM
To: Armitage, Thomas
Subject:
 
Thomas,
 
I would like to call into the EPA Science Advisory Board teleconference on 4/28. Please email me with the
 call-in information.  Thank you,
 
Matt McFarlane
Xcel Energy | Responsible By Nature
Sr. Permitting Analyst
1414 W. Hamilton Ave., PO Box 8
Eau Claire, WI 54701
Phone: 715.737.2434   
Email: matthew.j.mcfarlane@xcelenergy.com
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From: Armitage, Thomas
To: Nakazawa, Andre (Wyden)
Subject: RE: call in info
Date: Tuesday, April 01, 2014 5:17:00 PM


Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board


 Water Body Connectivity Panel teleconferences on April 28th and May 2nd.  I will send the call-in


 number approximately one week prior to the April 28th call.
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
 
 


From: Nakazawa, Andre (Wyden) [mailto:Andre_Nakazawa@wyden.senate.gov] 
Sent: Monday, March 31, 2014 6:24 PM
To: Armitage, Thomas
Subject: call in info
 
Can I have the call in info for this? Thanks
 
http://www.eenews.net/assets/2014/03/31/document_gw_01.pdf
 
 
_____________________________________________________________________________
Andre E. Nakazawa | Legislative Assistant | Senator Ron Wyden | 221 Dirksen | p: 202.224.5244 | f: 202.228.2717
 


P  Please consider the environment before printing this email.
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From: Armitage, Thomas
To: Somerville, Eric
Subject: RE: call-in number for SAB teleconferences re: Connectivity rpt
Date: Tuesday, April 01, 2014 5:34:00 PM


Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board


 Water Body Connectivity Panel teleconferences on April 28th and May 2nd. I will send the call-in


 number approximately one week prior to the April 28th call.
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov


From: Somerville, Eric 
Sent: Tuesday, April 01, 2014 1:15 PM
To: Armitage, Thomas
Subject: call-in number for SAB teleconferences re: Connectivity rpt
Good Day Tom-
Has a teleconference number been assigned to these calls yet, and if so, may I have it?
Many thanks.
-Eric
Eric Somerville
U.S. EPA Region 4 | Wetlands, Coastal & Oceans Branch
c/o SESD (F120-6) | 980 College Station Road | Athens, GA 30605-2720
tel 706.355.8514 | somerville.eric@epa.gov
=====================================================
SUMMARY: The Environmental Protection Agency (EPA) Science Advisory Board
(SAB) Staff Office announces two public teleconferences of the SAB Panel to discuss its
draft advisory report concerning the EPA document titled Connectivity of Streams and
Wetlands to Downstream Waters: A Review and Synthesis of the Scientific Evidence
(September, 2013 External Review Draft, EPA/600/R-11/098B).
DATES: The SAB Panel for the Review of the EPA Water Body Connectivity Report
will conduct public teleconferences on April 28, 2014 and May 2, 2014. Each of the
teleconferences will begin at 1:00 p.m. and end at 5:00 p.m. (Eastern Time).
LOCATION: The public teleconferences will be conducted by telephone only.
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From: Armitage, Thomas
To: "Coleman, Jean (MPCA)"
Subject: RE: 4/28 and 5/2 SAB teleconferences
Date: Tuesday, April 01, 2014 5:33:00 PM


Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board


 Water Body Connectivity Panel teleconferences on April 28th and May 2nd. I will send the call-in


 number approximately one week prior to the April 28th call.
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov


From: Coleman, Jean (MPCA) [mailto:Jean.Coleman@state.mn.us] 
Sent: Tuesday, April 01, 2014 9:43 AM
To: Armitage, Thomas
Subject: 4/28 and 5/2 SAB teleconferences
Dr. Armitage:
Please send information on how to connect to the SAB teleconferences on 4/28 and 5/2 regarding
 the EPA Water Body Connectivity Report. If there is a notification list for this issue, please add me to
 the list.
Thank you,
Jean Coleman
__________________________________________________________________
Jean Coleman, Attorney
Legal Services Unit
Minnesota Pollution Control Agency
520 Lafayette Road North
St. Paul, MN 55155
651-757-2631
Fax 651-297-1456
jean.coleman@state.mn.us
NOTICE – CONFIDENTIAL INFORMATION
The information in this communication and any attachments may be legally privileged or protected
 from disclosure by law. The communication is intended solely for the use of the intended recipient.
 If the reader is not the intended recipient, or the employee or agent responsible to deliver it to the
 intended recipient, any distribution, copying, or other use of the information is strictly prohibited. If
 you received this communication in error, please first notify the sender immediately and then
 delete this communication from all data storage devices and destroy all hard copies.



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=06E0B9190F534CF0B6E34DA284081A14-ARMITAGE, TOM

mailto:Jean.Coleman@state.mn.us

mailto:jean.coleman@state.mn.us






From: Coleman, Jean (MPCA)
To: Armitage, Thomas
Subject: RE: 4/28 and 5/2 SAB teleconferences
Date: Tuesday, April 01, 2014 5:34:56 PM


Thank you.
 
__________________________________________________________________
Jean Coleman, Attorney
MPCA Legal Services Unit
651-757-2631
jean.coleman@state.mn.us
 
 


From: Armitage, Thomas [mailto:Armitage.Thomas@epa.gov] 
Sent: Tuesday, April 01, 2014 4:34 PM
To: Coleman, Jean (MPCA)
Subject: RE: 4/28 and 5/2 SAB teleconferences
 
Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board


 Water Body Connectivity Panel teleconferences on April 28th and May 2nd.  I will send the call-in


 number approximately one week prior to the April 28th call.
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
 
 


From: Coleman, Jean (MPCA) [mailto:Jean.Coleman@state.mn.us] 
Sent: Tuesday, April 01, 2014 9:43 AM
To: Armitage, Thomas
Subject: 4/28 and 5/2 SAB teleconferences
 
Dr. Armitage:
 
Please send information on how to connect to the SAB teleconferences on 4/28 and 5/2 regarding
 the EPA Water Body Connectivity Report. If there is a notification list for this issue, please add me to
 the list.
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Thank you,
Jean Coleman
 
__________________________________________________________________
Jean Coleman, Attorney
Legal Services Unit
Minnesota Pollution Control Agency
520 Lafayette Road North
St. Paul, MN  55155
651-757-2631
Fax 651-297-1456
jean.coleman@state.mn.us
 
NOTICE – CONFIDENTIAL INFORMATION
The information in this communication and any attachments may be legally privileged or protected
 from disclosure by law. The communication is intended solely for the use of the intended recipient.
 If the reader is not the intended recipient, or the employee or agent responsible to deliver it to the
 intended recipient, any distribution, copying, or other use of the information is strictly prohibited. If
 you received this communication in error, please first notify the sender immediately and then
 delete this communication from all data storage devices and destroy all hard copies.
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From: Yeow, Aaron
To: Armitage, Thomas
Subject: RE: excel file
Date: Friday, April 11, 2014 2:09:17 PM
Attachments: Update_3_Public Comments Docket EPA-HQ-OA-2013-0582_3_28_14.pdf


Here you go.
 
-Aaron
 
Aaron Yeow, M.P.H.
Designated Federal Officer
U.S. Environmental Protection Agency
Science Advisory Board
202-564-2050 (P)
202-565-2098 (F)
 
Mailing Address:
USEPA, 1200 Pennsylvania Avenue, NW, (1400R), Washington, DC 20460
 
Physical Location/Deliveries:
1300 Pennsylvania Avenue, NW, Suite 31150, Washington, DC 20004
 


From: Armitage, Thomas 
Sent: Friday, April 11, 2014 12:23 PM
To: Yeow, Aaron
Subject: excel file
 
When the attached excel file is saved as PDF the hypertext links don’t seem to work
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EPA-HQ-OA-2013-0582-1711 Ed Curley, President, Western Coalition of Arid States 



(WESTCAS) and Timothy Quinn, Executive Director, 



Association of California Water Agencies (ACWA)



 Western Coalition of Arid 



States (WESTCAS)Association 



of California Water Agencies 



(ACWA)



http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1711



X



EPA-HQ-OA-2013-0582-1710 Stan Kubenka, President, Upper Guadalupe River Authority 



(UGRA)



Upper Guadalupe River 



Authority (UGRA) http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1710



X



EPA-HQ-OA-2013-0582-1709  J. Medin http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1709 X



EPA-HQ-OA-2013-0582-1708 M. Littler http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1708 X



EPA-HQ-OA-2013-0582-1707 S. Michetti http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1707 X



EPA-HQ-OA-2013-0582-1706 Y. Pratt http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1706 X



EPA-HQ-OA-2013-0582-1705 R. Steininger http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1705 X



EPA-HQ-OA-2013-0582-1704 L. Amsden http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1704 X



EPA-HQ-OA-2013-0582-1703 P. Bourgeois http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1703 X



EPA-HQ-OA-2013-0582-1702  C. Petty http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1702 X



EPA-HQ-OA-2013-0582-1701 D. Scheer http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1701 X



EPA-HQ-OA-2013-0582-1700 S. Taylor http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1700 X



EPA-HQ-OA-2013-0582-1699 K. Travers http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1699 X



EPA-HQ-OA-2013-0582-1698 S. Sullivan-Greiner http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1698 X



EPA-HQ-OA-2013-0582-1697 C. Scionti http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1697 X



EPA-HQ-OA-2013-0582-1696 C. Liniman http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1696 X



EPA-HQ-OA-2013-0582-1695 D. Westendorp http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1695 X



EPA-HQ-OA-2013-0582-1694 M. Ramsey http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1694 X



EPA-HQ-OA-2013-0582-1693 Dr. L. Steele http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1693 X



EPA-HQ-OA-2013-0582-1692 J. Green http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1692 X



EPA-HQ-OA-2013-0582-1691 W. Gawne, Jr. http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1691 X



EPA-HQ-OA-2013-0582-1690 E. Burns http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1690 X



EPA-HQ-OA-2013-0582-1689 B. Laudan http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1689 X



EPA-HQ-OA-2013-0582-1688 J. Angell http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1688 X



EPA-HQ-OA-2013-0582-1687 C. Ehrhardt http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1687 X



EPA-HQ-OA-2013-0582-1686 K. Raisky http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1686 X



EPA-HQ-OA-2013-0582-1685 L. Perez http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1685 X



EPA-HQ-OA-2013-0582-1684 B. Nierstedt http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1684 X



EPA-HQ-OA-2013-0582-1683 Dr. J. Truemper http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1683 X



EPA-HQ-OA-2013-0582-1682 J. Harmer http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1682 X



EPA-HQ-OA-2013-0582-1681 D. Pfannenstein http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1681 X



EPA-HQ-OA-2013-0582-1680 S. Young http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1680 X



EPA-HQ-OA-2013-0582-1679 E. Lang http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1679 X



EPA-HQ-OA-2013-0582-1678 B. Covey http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1678 X



EPA-HQ-OA-2013-0582-1677 K. Zehner http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1677 X



EPA-HQ-OA-2013-0582-1676 D. Hebert http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1676 X



EPA-HQ-OA-2013-0582-1675 P. Zuppo http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1675 X



EPA-HQ-OA-2013-0582-1674 E. Fraher http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1674 X



EPA-HQ-OA-2013-0582-1673 Mass Comment Campaign sponsoring organization 



unknown (Email) http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1673



X



EPA-HQ-OA-2013-0582-1672 Mass Comment Campaign sponsored by Pennsylvania 



Environment (Email)



 Pennsylvania Environment 



http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1672



X



EPA-HQ-OA-2013-0582-1671 Mass Comment Campaign sponsored by Environment 



Georgia (Email)



 Environment Georgia 



http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1671



X



EPA-HQ-OA-2013-0582-1670 L. Mix http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1670 X



EPA-HQ-OA-2013-0582-1669 G. and A. Nipper http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1669 X



EPA-HQ-OA-2013-0582-1668 Anonymous public comment http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1668 X



EPA-HQ-OA-2013-0582-1667 M. Jergens http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1667 X



EPA-HQ-OA-2013-0582-1666 L. Inman http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1666 X



EPA-HQ-OA-2013-0582-1665 D. Arnold http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1665 X



EPA-HQ-OA-2013-0582-1664 L. Blueskyes http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1664 X



EPA-HQ-OA-2013-0582-1663 L. Van Beek http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1663 X



EPA-HQ-OA-2013-0582-1662 M. Anglin http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1662 X



EPA-HQ-OA-2013-0582-1661 M. Gross http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1661 X



EPA-HQ-OA-2013-0582-1660 H. Klooster http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1660 X



EPA-HQ-OA-2013-0582-1659 D. N. Wilson http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1659 X



EPA-HQ-OA-2013-0582-1658 K. Fowler http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1658 X



EPA-HQ-OA-2013-0582-1657 V. Antoniotti http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1657 X



EPA-HQ-OA-2013-0582-1656 J. Palmer http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1656 X



EPA-HQ-OA-2013-0582-1655 M. Schoenfelder http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1655 X



Update #3: This table contains links to additional unique comments received by EPA Docket HQ-OA-2013-0582 (as of March 28, 2014) for the SAB Panel for Review of the EPA Water Body Connectivity Report. Where comments refer to specific parts of the draft EPA report or to scientific literature, this is noted.
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EPA-HQ-OA-2013-0582-1654 G. Bogenschutz http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1654 X



EPA-HQ-OA-2013-0582-1653 E. Hekner http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1653 X



EPA-HQ-OA-2013-0582-1652 S. Wardle http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1652 X



EPA-HQ-OA-2013-0582-1651 L. Godin http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1651 X



EPA-HQ-OA-2013-0582-1650 E. Paras http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1650 X



EPA-HQ-OA-2013-0582-1649 CB Scowcroft http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1649 X
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From: Latif Kalin
To: Armitage, Thomas
Subject: RE: Action requested: Please review the SAB Connectivity Panel"s draft report
Date: Wednesday, April 02, 2014 12:46:26 PM


Hi Tom,
This is to confirm that I received your e-mail. I learned that University had some issues with their e-
mail server several weeks back, but it is fixed now (people were not receiving all the e-mails. It was
 totally random). I am getting your e-mails. Thanks for following it up by phone.
Latif
 


From: Armitage, Thomas [mailto:Armitage.Thomas@epa.gov] 
Sent: Wednesday, March 26, 2014 9:53 AM
Cc: adr79@cornell.edu; Brennan, Thomas; Goodman, Iris; Armitage, Thomas
Subject: Action requested: Please review the SAB Connectivity Panel's draft report
 
Dear SAB Connectivity Panel Members,
 
Dr. Rodewald has asked me to send you the attached draft of the SAB Connectivity Panel’s report for
 review. The charge question responses developed by the lead writers have been incorporated into
 the report and a draft letter to the EPA Administrator and executive summary have been included.


 Please review the draft report and send me your comments by Friday, April 18th.  I will compile the


 Panel’s comments for your discussion on the public teleconferences to be held on April 28th  and


 May 2nd (1:00 -5:00 p.m. Eastern Time).  The call-in number for both teleconferences is 1-866-299-3188 and
 the conference code is 2023439995#. 
 
On the upcoming teleconferences we will discuss the draft report and focus on substantive issues
 that: may lack consensus, be inaccurate or problematic, need additional explanation or context, or
 need to be added. We will also discuss the executive summary and the letter to the Administrator. 
 The letter to the Administrator is usually read by EPA senior managers, the executive summary is
 usually read by technical managers, and the body of the of the report is read by the EPA technical
 staff. In your review, please consider whether the appropriate points are included, with the
 appropriate level of detail, in those respective parts of the report.  Please also consider whether the
 recommendations listed as bullets at the end of each section of the report represent the Panel’s key
 recommendations. I have attached both PDF and Word files containing the draft report.  If you wish
 to provide editorial comments that do not have to be discussed, please also send them to me so
 they can be incorporated into the report.
 
After the Panel reaches consensus on its draft report, the report will be sent to the chartered SAB
 for quality review. The chartered SAB quality review is focused on four areas: whether the charge
 questions were adequately answered, whether there were any technical errors or omissions in the
 report or issues that were inadequately dealt with, whether the report was clear and logical, and
 whether the conclusions and recommendations were supported by the body of the report. After the
 chartered SAB approves the report, it will be transmitted to the Administrator.
 
The EPA has released its proposed rule clarifying the definition of waters of the United States under



mailto:KALINLA@auburn.edu

mailto:Armitage.Thomas@epa.gov





 the Clean Water Act and, as indicated at the Panel meeting in December, we are providing it to you.
 The proposed rule is available on the EPA website at the following URL:   www.epa.gov/uswaters .
 
I will send you the agendas for the upcoming teleconferences and any public comments that are
 submitted for your consideration. Please feel free to contact me if you have questions.
 
Regards,
 
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
 20460
 
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C.  20004
 
 
 
 
 
 
 



http://www.epa.gov/uswaters

mailto:armitage.thomas@epa.gov






From: Yeow, Aaron
To: Armitage, Thomas
Subject: RE: excel file
Date: Friday, April 11, 2014 2:09:17 PM
Attachments: Update_3_Public Comments Docket EPA-HQ-OA-2013-0582_3_28_14.pdf


Here you go.
 
-Aaron
 
Aaron Yeow, M.P.H.
Designated Federal Officer
U.S. Environmental Protection Agency
Science Advisory Board
202-564-2050 (P)
202-565-2098 (F)
 
Mailing Address:
USEPA, 1200 Pennsylvania Avenue, NW, (1400R), Washington, DC 20460
 
Physical Location/Deliveries:
1300 Pennsylvania Avenue, NW, Suite 31150, Washington, DC 20004
 


From: Armitage, Thomas 
Sent: Friday, April 11, 2014 12:23 PM
To: Yeow, Aaron
Subject: excel file
 
When the attached excel file is saved as PDF the hypertext links don’t seem to work
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EPA-HQ-OA-2013-0582-1711 Ed Curley, President, Western Coalition of Arid States 



(WESTCAS) and Timothy Quinn, Executive Director, 



Association of California Water Agencies (ACWA)



 Western Coalition of Arid 



States (WESTCAS)Association 



of California Water Agencies 



(ACWA)



http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1711



X



EPA-HQ-OA-2013-0582-1710 Stan Kubenka, President, Upper Guadalupe River Authority 



(UGRA)



Upper Guadalupe River 



Authority (UGRA) http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1710



X



EPA-HQ-OA-2013-0582-1709  J. Medin http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1709 X



EPA-HQ-OA-2013-0582-1708 M. Littler http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1708 X



EPA-HQ-OA-2013-0582-1707 S. Michetti http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1707 X



EPA-HQ-OA-2013-0582-1706 Y. Pratt http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1706 X



EPA-HQ-OA-2013-0582-1705 R. Steininger http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1705 X



EPA-HQ-OA-2013-0582-1704 L. Amsden http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1704 X



EPA-HQ-OA-2013-0582-1703 P. Bourgeois http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1703 X



EPA-HQ-OA-2013-0582-1702  C. Petty http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1702 X



EPA-HQ-OA-2013-0582-1701 D. Scheer http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1701 X



EPA-HQ-OA-2013-0582-1700 S. Taylor http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1700 X



EPA-HQ-OA-2013-0582-1699 K. Travers http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1699 X



EPA-HQ-OA-2013-0582-1698 S. Sullivan-Greiner http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1698 X



EPA-HQ-OA-2013-0582-1697 C. Scionti http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1697 X



EPA-HQ-OA-2013-0582-1696 C. Liniman http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1696 X



EPA-HQ-OA-2013-0582-1695 D. Westendorp http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1695 X



EPA-HQ-OA-2013-0582-1694 M. Ramsey http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1694 X



EPA-HQ-OA-2013-0582-1693 Dr. L. Steele http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1693 X



EPA-HQ-OA-2013-0582-1692 J. Green http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1692 X



EPA-HQ-OA-2013-0582-1691 W. Gawne, Jr. http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1691 X



EPA-HQ-OA-2013-0582-1690 E. Burns http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1690 X



EPA-HQ-OA-2013-0582-1689 B. Laudan http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1689 X



EPA-HQ-OA-2013-0582-1688 J. Angell http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1688 X



EPA-HQ-OA-2013-0582-1687 C. Ehrhardt http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1687 X



EPA-HQ-OA-2013-0582-1686 K. Raisky http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1686 X



EPA-HQ-OA-2013-0582-1685 L. Perez http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1685 X



EPA-HQ-OA-2013-0582-1684 B. Nierstedt http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1684 X



EPA-HQ-OA-2013-0582-1683 Dr. J. Truemper http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1683 X



EPA-HQ-OA-2013-0582-1682 J. Harmer http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1682 X



EPA-HQ-OA-2013-0582-1681 D. Pfannenstein http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1681 X



EPA-HQ-OA-2013-0582-1680 S. Young http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1680 X



EPA-HQ-OA-2013-0582-1679 E. Lang http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1679 X



EPA-HQ-OA-2013-0582-1678 B. Covey http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1678 X



EPA-HQ-OA-2013-0582-1677 K. Zehner http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1677 X



EPA-HQ-OA-2013-0582-1676 D. Hebert http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1676 X



EPA-HQ-OA-2013-0582-1675 P. Zuppo http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1675 X



EPA-HQ-OA-2013-0582-1674 E. Fraher http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1674 X



EPA-HQ-OA-2013-0582-1673 Mass Comment Campaign sponsoring organization 



unknown (Email) http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1673



X



EPA-HQ-OA-2013-0582-1672 Mass Comment Campaign sponsored by Pennsylvania 



Environment (Email)



 Pennsylvania Environment 



http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1672



X



EPA-HQ-OA-2013-0582-1671 Mass Comment Campaign sponsored by Environment 



Georgia (Email)



 Environment Georgia 



http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1671



X



EPA-HQ-OA-2013-0582-1670 L. Mix http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1670 X



EPA-HQ-OA-2013-0582-1669 G. and A. Nipper http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1669 X



EPA-HQ-OA-2013-0582-1668 Anonymous public comment http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1668 X



EPA-HQ-OA-2013-0582-1667 M. Jergens http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1667 X



EPA-HQ-OA-2013-0582-1666 L. Inman http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1666 X



EPA-HQ-OA-2013-0582-1665 D. Arnold http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1665 X



EPA-HQ-OA-2013-0582-1664 L. Blueskyes http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1664 X



EPA-HQ-OA-2013-0582-1663 L. Van Beek http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1663 X



EPA-HQ-OA-2013-0582-1662 M. Anglin http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1662 X



EPA-HQ-OA-2013-0582-1661 M. Gross http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1661 X



EPA-HQ-OA-2013-0582-1660 H. Klooster http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1660 X



EPA-HQ-OA-2013-0582-1659 D. N. Wilson http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1659 X



EPA-HQ-OA-2013-0582-1658 K. Fowler http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1658 X



EPA-HQ-OA-2013-0582-1657 V. Antoniotti http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1657 X



EPA-HQ-OA-2013-0582-1656 J. Palmer http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1656 X



EPA-HQ-OA-2013-0582-1655 M. Schoenfelder http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1655 X



Update #3: This table contains links to additional unique comments received by EPA Docket HQ-OA-2013-0582 (as of March 28, 2014) for the SAB Panel for Review of the EPA Water Body Connectivity Report. Where comments refer to specific parts of the draft EPA report or to scientific literature, this is noted.
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EPA-HQ-OA-2013-0582-1654 G. Bogenschutz http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1654 X



EPA-HQ-OA-2013-0582-1653 E. Hekner http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1653 X



EPA-HQ-OA-2013-0582-1652 S. Wardle http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1652 X



EPA-HQ-OA-2013-0582-1651 L. Godin http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1651 X



EPA-HQ-OA-2013-0582-1650 E. Paras http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1650 X



EPA-HQ-OA-2013-0582-1649 CB Scowcroft http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1649 X
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From: Fausch,Kurt
To: Armitage, Thomas
Subject: RE: Agenda for SAB Connectivity Panel Teleconferences on April 28th and May 2nd
Date: Thursday, April 03, 2014 10:34:30 AM


This it to confirm that I received both the draft report and agenda, and will send you


 comments on the report by April 18th.
 
Kurt Fausch
 
Dr. Kurt D. Fausch, Professor
Department of Fish, Wildlife, and Conservation Biology
Colorado State University
Fort Collins, CO 80523
970-491-6457
kurtf@cnr.colostate.edu
http://warnercnr.colostate.edu/~kurtf/
 
From: Armitage, Thomas [mailto:Armitage.Thomas@epa.gov] 
Sent: Wednesday, April 02, 2014 2:20 PM
Cc: adr79@cornell.edu; Goodman, Iris
Subject: Agenda for SAB Connectivity Panel Teleconferences on April 28th and May 2nd
 
Dear Panel Members,
 


Attached is the agenda for the upcoming teleconferences on April 28th and May 2nd  (1:00 -5:00 p.m.
 Eastern Time) to discuss the Panel’s draft report. The purpose of the calls is to discuss the draft
 report  and reach agreement on any changes needed.  The call-in number for both teleconferences
 is 1-866-299-3188 and the conference code is 2023439995# . Please send me your comments on


 the Panel’s draft report by April 18th.
 
Please also send me a reply confirming that you have received the draft report (sent to you in my
 email of March 26) and the teleconference agenda.  Thanks very much.
 
Regards,
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov



mailto:Kurt.Fausch@colostate.edu

mailto:Armitage.Thomas@epa.gov

mailto:kurtf@cnr.colostate.edu

http://warnercnr.colostate.edu/~kurtf/

mailto:armitage.thomas@epa.gov





 


From: Armitage, Thomas 
Sent: Wednesday, March 26, 2014 10:53 AM
Cc: 'adr79@cornell.edu'; Brennan, Thomas; Goodman, Iris; Armitage, Thomas
Subject: Action requested: Please review the SAB Connectivity Panel's draft report
 
Dear SAB Connectivity Panel Members,
 
Dr. Rodewald has asked me to send you the attached draft of the SAB Connectivity Panel’s report for
 review. The charge question responses developed by the lead writers have been incorporated into
 the report and a draft letter to the EPA Administrator and executive summary have been included.


 Please review the draft report and send me your comments by Friday, April 18th.  I will compile the


 Panel’s comments for your discussion on the public teleconferences to be held on April 28th  and


 May 2nd (1:00 -5:00 p.m. Eastern Time).  The call-in number for both teleconferences is 1-866-299-3188 and
 the conference code is 2023439995#. 
 
On the upcoming teleconferences we will discuss the draft report and focus on substantive issues
 that: may lack consensus, be inaccurate or problematic, need additional explanation or context, or
 need to be added. We will also discuss the executive summary and the letter to the Administrator. 
 The letter to the Administrator is usually read by EPA senior managers, the executive summary is
 usually read by technical managers, and the body of the of the report is read by the EPA technical
 staff. In your review, please consider whether the appropriate points are included, with the
 appropriate level of detail, in those respective parts of the report.  Please also consider whether the
 recommendations listed as bullets at the end of each section of the report represent the Panel’s key
 recommendations. I have attached both PDF and Word files containing the draft report.  If you wish
 to provide editorial comments that do not have to be discussed, please also send them to me so
 they can be incorporated into the report.
 
After the Panel reaches consensus on its draft report, the report will be sent to the chartered SAB
 for quality review. The chartered SAB quality review is focused on four areas: whether the charge
 questions were adequately answered, whether there were any technical errors or omissions in the
 report or issues that were inadequately dealt with, whether the report was clear and logical, and
 whether the conclusions and recommendations were supported by the body of the report. After the
 chartered SAB approves the report, it will be transmitted to the Administrator.
 
The EPA has released its proposed rule clarifying the definition of waters of the United States under
 the Clean Water Act and, as indicated at the Panel meeting in December, we are providing it to you.
 The proposed rule is available on the EPA website at the following URL:   www.epa.gov/uswaters .
 
I will send you the agendas for the upcoming teleconferences and any public comments that are
 submitted for your consideration. Please feel free to contact me if you have questions.
 
Regards,
 
Tom Armitage



http://www.epa.gov/uswaters





**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
 20460
 
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C.  20004
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From: Yeow, Aaron
To: Armitage, Thomas
Subject: RE: excel file
Date: Friday, April 11, 2014 2:13:57 PM
Attachments: Update_3_Public Comments Docket EPA-HQ-OA-2013-0582_4_11_14.pdf


Here is the updated April 11, 2014 file.
 
-Aaron
 
Aaron Yeow, M.P.H.
Designated Federal Officer
U.S. Environmental Protection Agency
Science Advisory Board
202-564-2050 (P)
202-565-2098 (F)
 
Mailing Address:
USEPA, 1200 Pennsylvania Avenue, NW, (1400R), Washington, DC 20460
 
Physical Location/Deliveries:
1300 Pennsylvania Avenue, NW, Suite 31150, Washington, DC 20004
 


From: Armitage, Thomas 
Sent: Friday, April 11, 2014 12:23 PM
To: Yeow, Aaron
Subject: excel file
 
When the attached excel file is saved as PDF the hypertext links don’t seem to work



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=613120791828428B8CBFD6178910D97E-YEOW, ARRON
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EPA-HQ-OA-2013-0582-1711 Ed Curley, President, Western Coalition of Arid States 



(WESTCAS) and Timothy Quinn, Executive Director, 



Association of California Water Agencies (ACWA)



 Western Coalition of Arid 



States (WESTCAS)Association 



of California Water Agencies 



(ACWA)



http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1711



X



EPA-HQ-OA-2013-0582-1710 Stan Kubenka, President, Upper Guadalupe River Authority 



(UGRA)



Upper Guadalupe River 



Authority (UGRA) http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1710



X



EPA-HQ-OA-2013-0582-1709  J. Medin http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1709 X



EPA-HQ-OA-2013-0582-1708 M. Littler http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1708 X



EPA-HQ-OA-2013-0582-1707 S. Michetti http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1707 X



EPA-HQ-OA-2013-0582-1706 Y. Pratt http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1706 X



EPA-HQ-OA-2013-0582-1705 R. Steininger http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1705 X



EPA-HQ-OA-2013-0582-1704 L. Amsden http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1704 X



EPA-HQ-OA-2013-0582-1703 P. Bourgeois http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1703 X



EPA-HQ-OA-2013-0582-1702  C. Petty http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1702 X



EPA-HQ-OA-2013-0582-1701 D. Scheer http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1701 X



EPA-HQ-OA-2013-0582-1700 S. Taylor http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1700 X



EPA-HQ-OA-2013-0582-1699 K. Travers http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1699 X



EPA-HQ-OA-2013-0582-1698 S. Sullivan-Greiner http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1698 X



EPA-HQ-OA-2013-0582-1697 C. Scionti http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1697 X



EPA-HQ-OA-2013-0582-1696 C. Liniman http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1696 X



EPA-HQ-OA-2013-0582-1695 D. Westendorp http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1695 X



EPA-HQ-OA-2013-0582-1694 M. Ramsey http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1694 X



EPA-HQ-OA-2013-0582-1693 Dr. L. Steele http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1693 X



EPA-HQ-OA-2013-0582-1692 J. Green http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1692 X



EPA-HQ-OA-2013-0582-1691 W. Gawne, Jr. http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1691 X



EPA-HQ-OA-2013-0582-1690 E. Burns http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1690 X



EPA-HQ-OA-2013-0582-1689 B. Laudan http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1689 X



EPA-HQ-OA-2013-0582-1688 J. Angell http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1688 X



EPA-HQ-OA-2013-0582-1687 C. Ehrhardt http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1687 X



EPA-HQ-OA-2013-0582-1686 K. Raisky http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1686 X



EPA-HQ-OA-2013-0582-1685 L. Perez http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1685 X



EPA-HQ-OA-2013-0582-1684 B. Nierstedt http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1684 X



EPA-HQ-OA-2013-0582-1683 Dr. J. Truemper http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1683 X



EPA-HQ-OA-2013-0582-1682 J. Harmer http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1682 X



EPA-HQ-OA-2013-0582-1681 D. Pfannenstein http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1681 X



EPA-HQ-OA-2013-0582-1680 S. Young http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1680 X



EPA-HQ-OA-2013-0582-1679 E. Lang http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1679 X



EPA-HQ-OA-2013-0582-1678 B. Covey http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1678 X



EPA-HQ-OA-2013-0582-1677 K. Zehner http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1677 X



EPA-HQ-OA-2013-0582-1676 D. Hebert http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1676 X



EPA-HQ-OA-2013-0582-1675 P. Zuppo http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1675 X



EPA-HQ-OA-2013-0582-1674 E. Fraher http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1674 X



EPA-HQ-OA-2013-0582-1673 Mass Comment Campaign sponsoring organization 



unknown (Email) http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1673



X



EPA-HQ-OA-2013-0582-1672 Mass Comment Campaign sponsored by Pennsylvania 



Environment (Email)



 Pennsylvania Environment 



http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1672



X



EPA-HQ-OA-2013-0582-1671 Mass Comment Campaign sponsored by Environment 



Georgia (Email)



 Environment Georgia 



http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1671



X



EPA-HQ-OA-2013-0582-1670 L. Mix http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1670 X



EPA-HQ-OA-2013-0582-1669 G. and A. Nipper http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1669 X



EPA-HQ-OA-2013-0582-1668 Anonymous public comment http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1668 X



EPA-HQ-OA-2013-0582-1667 M. Jergens http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1667 X



EPA-HQ-OA-2013-0582-1666 L. Inman http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1666 X



EPA-HQ-OA-2013-0582-1665 D. Arnold http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1665 X



EPA-HQ-OA-2013-0582-1664 L. Blueskyes http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1664 X



EPA-HQ-OA-2013-0582-1663 L. Van Beek http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1663 X



EPA-HQ-OA-2013-0582-1662 M. Anglin http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1662 X



EPA-HQ-OA-2013-0582-1661 M. Gross http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1661 X



EPA-HQ-OA-2013-0582-1660 H. Klooster http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1660 X



EPA-HQ-OA-2013-0582-1659 D. N. Wilson http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1659 X



EPA-HQ-OA-2013-0582-1658 K. Fowler http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1658 X



EPA-HQ-OA-2013-0582-1657 V. Antoniotti http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1657 X



EPA-HQ-OA-2013-0582-1656 J. Palmer http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1656 X



EPA-HQ-OA-2013-0582-1655 M. Schoenfelder http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1655 X



Update #3: This table contains links to additional unique comments received by EPA Docket HQ-OA-2013-0582 (as of April 11, 2014) for the SAB Panel for Review of the EPA Water Body Connectivity Report. Where comments refer to specific parts of the draft EPA report or to scientific literature, this is noted.
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Update #3: This table contains links to additional unique comments received by EPA Docket HQ-OA-2013-0582 (as of April 11, 2014) for the SAB Panel for Review of the EPA Water Body Connectivity Report. Where comments refer to specific parts of the draft EPA report or to scientific literature, this is noted.



Comments that Identify Specific Parts of Draft Report Comments on 



Scientific 



Literature 



(Y=Yes)



Other 



Comments 



(X=Yes)



Commenter(s) Name Commenter(s) Affiliation Hot Link (to entire comment)Unique Docket Number



EPA-HQ-OA-2013-0582-1654 G. Bogenschutz http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1654 X



EPA-HQ-OA-2013-0582-1653 E. Hekner http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1653 X



EPA-HQ-OA-2013-0582-1652 S. Wardle http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1652 X



EPA-HQ-OA-2013-0582-1651 L. Godin http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1651 X



EPA-HQ-OA-2013-0582-1650 E. Paras http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1650 X



EPA-HQ-OA-2013-0582-1649 CB Scowcroft http://www.regulations.gov/#!documentDetail%3BD=EPA%2DHQ%2DOA%2D2013%2D0582%2D1649 X
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From: Genevieve Ali
To: Armitage, Thomas
Subject: RE: Agenda for SAB Connectivity Panel Teleconferences on April 28th and May 2nd
Date: Thursday, April 03, 2014 8:33:25 AM


Hi Tom,
I have received the draft report and the agenda. Thanks,
G.
 
-- 


Genevieve Ali, BSc Hons, PhD
Junior Chair, Watershed Systems Research Program
Assistant Professor, Department of Geological Sciences
Center for Earth Observation Science (CEOS)
Clayton H. Riddell Faculty of Environment, Earth and Resources
232 Wallace Building, Fort Gary Campus
University of Manitoba, Winnipeg, Manitoba, R3T 2N2 Canada 


Email: Genevieve.Ali@ad.umanitoba.ca
Phone: +1 (204) 474-7266
Fax: +1 (204) 474-7623


Websites:
http://galiresearch.com/ 
http://www.wsrp.ca/
 
General Inquiries about the Watershed Systems Research Program (WSRP): wsrp@cc.umanitoba.ca
 
 


From: Armitage, Thomas [mailto:Armitage.Thomas@epa.gov] 
Sent: April-02-14 3:20 PM
Cc: adr79@cornell.edu; Goodman, Iris
Subject: Agenda for SAB Connectivity Panel Teleconferences on April 28th and May 2nd
 
Dear Panel Members,
 


Attached is the agenda for the upcoming teleconferences on April 28th and May 2nd  (1:00 -5:00 p.m.
 Eastern Time) to discuss the Panel’s draft report. The purpose of the calls is to discuss the draft
 report  and reach agreement on any changes needed.  The call-in number for both teleconferences
 is 1-866-299-3188 and the conference code is 2023439995# . Please send me your comments on


 the Panel’s draft report by April 18th.
 
Please also send me a reply confirming that you have received the draft report (sent to you in my
 email of March 26) and the teleconference agenda.  Thanks very much.
 



mailto:Genevieve.Ali@umanitoba.ca

mailto:Armitage.Thomas@epa.gov

mailto:Genevieve.Ali@ad.umanitoba.ca

http://galiresearch.com/

http://www.wsrp.ca/

mailto:wsrp@cc.umanitoba.ca





Regards,
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 


From: Armitage, Thomas 
Sent: Wednesday, March 26, 2014 10:53 AM
Cc: 'adr79@cornell.edu'; Brennan, Thomas; Goodman, Iris; Armitage, Thomas
Subject: Action requested: Please review the SAB Connectivity Panel's draft report
 
Dear SAB Connectivity Panel Members,
 
Dr. Rodewald has asked me to send you the attached draft of the SAB Connectivity Panel’s report for
 review. The charge question responses developed by the lead writers have been incorporated into
 the report and a draft letter to the EPA Administrator and executive summary have been included.


 Please review the draft report and send me your comments by Friday, April 18th.  I will compile the


 Panel’s comments for your discussion on the public teleconferences to be held on April 28th  and


 May 2nd (1:00 -5:00 p.m. Eastern Time).  The call-in number for both teleconferences is 1-866-299-3188 and
 the conference code is 2023439995#. 
 
On the upcoming teleconferences we will discuss the draft report and focus on substantive issues
 that: may lack consensus, be inaccurate or problematic, need additional explanation or context, or
 need to be added. We will also discuss the executive summary and the letter to the Administrator. 
 The letter to the Administrator is usually read by EPA senior managers, the executive summary is
 usually read by technical managers, and the body of the of the report is read by the EPA technical
 staff. In your review, please consider whether the appropriate points are included, with the
 appropriate level of detail, in those respective parts of the report.  Please also consider whether the
 recommendations listed as bullets at the end of each section of the report represent the Panel’s key
 recommendations. I have attached both PDF and Word files containing the draft report.  If you wish
 to provide editorial comments that do not have to be discussed, please also send them to me so
 they can be incorporated into the report.
 
After the Panel reaches consensus on its draft report, the report will be sent to the chartered SAB
 for quality review. The chartered SAB quality review is focused on four areas: whether the charge
 questions were adequately answered, whether there were any technical errors or omissions in the
 report or issues that were inadequately dealt with, whether the report was clear and logical, and
 whether the conclusions and recommendations were supported by the body of the report. After the
 chartered SAB approves the report, it will be transmitted to the Administrator.



mailto:armitage.thomas@epa.gov





 
The EPA has released its proposed rule clarifying the definition of waters of the United States under
 the Clean Water Act and, as indicated at the Panel meeting in December, we are providing it to you.
 The proposed rule is available on the EPA website at the following URL:   www.epa.gov/uswaters .
 
I will send you the agendas for the upcoming teleconferences and any public comments that are
 submitted for your consideration. Please feel free to contact me if you have questions.
 
Regards,
 
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
 20460
 
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C.  20004
 
 
 
 
 
 
 



http://www.epa.gov/uswaters
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From: Armitage, Thomas
To: "Covell, Stephen -FS"
Subject: RE: request teleconference dial-in instructions for SAB dicussion of EPA document titled Connectivity of Streams


 and Wetlands to Downstream Waters: A Review and Synthesis of the Scientific Evidence
Date: Tuesday, April 01, 2014 5:33:00 PM


Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board


 Water Body Connectivity Panel teleconferences on April 28th and May 2nd. I will send the call-in


 number approximately one week prior to the April 28th call.
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov


From: Covell, Stephen -FS [mailto:scovell@fs.fed.us] 
Sent: Tuesday, April 01, 2014 8:42 AM
To: Armitage, Thomas
Subject: request teleconference dial-in instructions for SAB dicussion of EPA document titled
 Connectivity of Streams and Wetlands to Downstream Waters: A Review and Synthesis of the
 Scientific Evidence
Dr. Armitage:
Please e-mail me dial-in instruction to join two public teleconferences (4/28/14 and
 5/2/14) of the
SAB Panel to discuss its draft advisory report concerning the EPA
document titled Connectivity of Streams and Wetlands to Downstream
Waters: A Review and Synthesis of the Scientific Evidence (September,
2013 External Review Draft, EPA/600/R-11/098B).
Thank you.
V/R
Steve
Stephen A. Covell
Biological Scientist
Program Manager USDA Forest Service Pesticides, and
State and Private Forestry Invasive Plants
Forest Health Protection
Please note following new addresses
For FedEx and UPS deliveries, our physical address is:
USDA Forest Service (Mailstop # 1110; 3CE)
201 14th St. S.W.
Washington, D.C. 20250
For USPS mail, the address is:
USDA Forest Service (Mailstop # 1110)
1400 Independence Ave SW
Washington, D.C. 20250



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=06E0B9190F534CF0B6E34DA284081A14-ARMITAGE, TOM

mailto:scovell@fs.fed.us





Tel: 703-605-5342
Fax: (202) 205-1174 (new FAX #)
Cell: 571-255-0818
e-mail: scovell@fs.fed.us
website: www.fs.fed.us/foresthealth


This electronic message contains information generated by the USDA solely for the intended
 recipients. Any unauthorized interception of this message or the use or disclosure of the
 information it contains may violate the law and subject the violator to civil or criminal
 penalties. If you believe you have received this message in error, please notify the sender and
 delete the email immediately.
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From: Allison Aldous
To: Armitage, Thomas
Cc: adr79@cornell.edu; Goodman, Iris
Subject: RE: Agenda for SAB Connectivity Panel Teleconferences on April 28th and May 2nd
Date: Wednesday, April 02, 2014 6:23:45 PM


I’ve received both the agenda and draft report.
Allison
 
 
 
 
 
Allison Aldous, Ph.D.  │ Freshwater Scientist – The Nature Conservancy  │  503-704-5866 │ http://nature.ly/ORfreshwater
 


 


From: Armitage, Thomas [mailto:Armitage.Thomas@epa.gov] 
Sent: Wednesday, April 02, 2014 1:20 PM
Cc: adr79@cornell.edu; Goodman, Iris
Subject: Agenda for SAB Connectivity Panel Teleconferences on April 28th and May 2nd
 
Dear Panel Members,
 


Attached is the agenda for the upcoming teleconferences on April 28th and May 2nd  (1:00 -5:00 p.m.
 Eastern Time) to discuss the Panel’s draft report. The purpose of the calls is to discuss the draft
 report  and reach agreement on any changes needed.  The call-in number for both teleconferences
 is 1-866-299-3188 and the conference code is 2023439995# . Please send me your comments on


 the Panel’s draft report by April 18th.
 
Please also send me a reply confirming that you have received the draft report (sent to you in my
 email of March 26) and the teleconference agenda.  Thanks very much.
 
Regards,
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 


From: Armitage, Thomas 
Sent: Wednesday, March 26, 2014 10:53 AM
Cc: 'adr79@cornell.edu'; Brennan, Thomas; Goodman, Iris; Armitage, Thomas



mailto:aaldous@TNC.ORG

mailto:Armitage.Thomas@epa.gov

mailto:adr79@cornell.edu

mailto:Goodman.Iris@epa.gov

http://nature.ly/ORfreshwater
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Subject: Action requested: Please review the SAB Connectivity Panel's draft report
 
Dear SAB Connectivity Panel Members,
 
Dr. Rodewald has asked me to send you the attached draft of the SAB Connectivity Panel’s report for
 review. The charge question responses developed by the lead writers have been incorporated into
 the report and a draft letter to the EPA Administrator and executive summary have been included.


 Please review the draft report and send me your comments by Friday, April 18th.  I will compile the


 Panel’s comments for your discussion on the public teleconferences to be held on April 28th  and


 May 2nd (1:00 -5:00 p.m. Eastern Time).  The call-in number for both teleconferences is 1-866-299-3188 and
 the conference code is 2023439995#. 
 
On the upcoming teleconferences we will discuss the draft report and focus on substantive issues
 that: may lack consensus, be inaccurate or problematic, need additional explanation or context, or
 need to be added. We will also discuss the executive summary and the letter to the Administrator. 
 The letter to the Administrator is usually read by EPA senior managers, the executive summary is
 usually read by technical managers, and the body of the of the report is read by the EPA technical
 staff. In your review, please consider whether the appropriate points are included, with the
 appropriate level of detail, in those respective parts of the report.  Please also consider whether the
 recommendations listed as bullets at the end of each section of the report represent the Panel’s key
 recommendations. I have attached both PDF and Word files containing the draft report.  If you wish
 to provide editorial comments that do not have to be discussed, please also send them to me so
 they can be incorporated into the report.
 
After the Panel reaches consensus on its draft report, the report will be sent to the chartered SAB
 for quality review. The chartered SAB quality review is focused on four areas: whether the charge
 questions were adequately answered, whether there were any technical errors or omissions in the
 report or issues that were inadequately dealt with, whether the report was clear and logical, and
 whether the conclusions and recommendations were supported by the body of the report. After the
 chartered SAB approves the report, it will be transmitted to the Administrator.
 
The EPA has released its proposed rule clarifying the definition of waters of the United States under
 the Clean Water Act and, as indicated at the Panel meeting in December, we are providing it to you.
 The proposed rule is available on the EPA website at the following URL:   www.epa.gov/uswaters .
 
I will send you the agendas for the upcoming teleconferences and any public comments that are
 submitted for your consideration. Please feel free to contact me if you have questions.
 
Regards,
 
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office



http://www.epa.gov/uswaters





202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
 20460
 
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C.  20004
 
 
 
 
 
 
 



mailto:armitage.thomas@epa.gov






From: Rains, Mark
To: Armitage, Thomas
Subject: Re: Agenda for SAB Connectivity Panel Teleconferences on April 28th and May 2nd
Date: Wednesday, April 02, 2014 7:50:22 PM


Got it


Sent from my iPad


On Apr 2, 2014, at 3:20 PM, "Armitage, Thomas" <Armitage.Thomas@epa.gov> wrote:


Dear Panel Members,
 


Attached is the agenda for the upcoming teleconferences on April 28th and May 2nd 
 (1:00 -5:00 p.m. Eastern Time) to discuss the Panel’s draft report. The purpose of the
 calls is to discuss the draft report  and reach agreement on any changes needed.  The
 call-in number for both teleconferences is 1-866-299-3188 and the conference code is
 2023439995# . Please send me your comments on the Panel’s draft report by April


 18th.
 
Please also send me a reply confirming that you have received the draft report (sent to
 you in my email of March 26) and the teleconference agenda.  Thanks very much.
 
Regards,
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 


From: Armitage, Thomas 
Sent: Wednesday, March 26, 2014 10:53 AM
Cc: 'adr79@cornell.edu'; Brennan, Thomas; Goodman, Iris; Armitage, Thomas
Subject: Action requested: Please review the SAB Connectivity Panel's draft report
 
Dear SAB Connectivity Panel Members,
 
Dr. Rodewald has asked me to send you the attached draft of the SAB Connectivity
 Panel’s report for review. The charge question responses developed by the lead
 writers have been incorporated into the report and a draft letter to the EPA



mailto:mrains@usf.edu
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 Administrator and executive summary have been included. Please review the draft


 report and send me your comments by Friday, April 18th.  I will compile the Panel’s


 comments for your discussion on the public teleconferences to be held on April 28th 


 and May 2nd (1:00 -5:00 p.m. Eastern Time).  The call-in number for both teleconferences is
 1-866-299-3188 and the conference code is 2023439995#. 
 
On the upcoming teleconferences we will discuss the draft report and focus on
 substantive issues that: may lack consensus, be inaccurate or problematic, need
 additional explanation or context, or need to be added. We will also discuss the
 executive summary and the letter to the Administrator.  The letter to the
 Administrator is usually read by EPA senior managers, the executive summary is
 usually read by technical managers, and the body of the of the report is read by the
 EPA technical staff. In your review, please consider whether the appropriate points are
 included, with the appropriate level of detail, in those respective parts of the report. 
 Please also consider whether the recommendations listed as bullets at the end of each
 section of the report represent the Panel’s key recommendations. I have attached
 both PDF and Word files containing the draft report.  If you wish to provide editorial
 comments that do not have to be discussed, please also send them to me so they can
 be incorporated into the report.
 
After the Panel reaches consensus on its draft report, the report will be sent to the
 chartered SAB for quality review. The chartered SAB quality review is focused on four
 areas: whether the charge questions were adequately answered, whether there were
 any technical errors or omissions in the report or issues that were inadequately dealt
 with, whether the report was clear and logical, and whether the conclusions and
 recommendations were supported by the body of the report. After the chartered SAB
 approves the report, it will be transmitted to the Administrator.
 
The EPA has released its proposed rule clarifying the definition of waters of the United
 States under the Clean Water Act and, as indicated at the Panel meeting in December,
 we are providing it to you. The proposed rule is available on the EPA website at the
 following URL:   www.epa.gov/uswaters .
 
I will send you the agendas for the upcoming teleconferences and any public comments
 that are submitted for your consideration. Please feel free to contact me if you have
 questions.
 
Regards,
 
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)



http://www.epa.gov/uswaters





202-565-2098 (fax)
armitage.thomas@epa.gov
 
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W.
 Washington, D.C. 20460
 
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan
 Building, 1300 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C.  20004
 
 
 
 
 
 
 


<Agenda_April 28 and May 2 Teleconferences.pdf>
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From: Wohl,Ellen
To: Armitage, Thomas
Subject: RE: Agenda for SAB Connectivity Panel Teleconferences on April 28th and May 2nd
Date: Wednesday, April 02, 2014 5:25:08 PM


I received the draft report and the teleconference agenda.
 
Ellen Wohl
 


From: Armitage, Thomas [mailto:Armitage.Thomas@epa.gov] 
Sent: Wednesday, April 02, 2014 2:20 PM
Cc: adr79@cornell.edu; Goodman, Iris
Subject: Agenda for SAB Connectivity Panel Teleconferences on April 28th and May 2nd
 
Dear Panel Members,
 


Attached is the agenda for the upcoming teleconferences on April 28th and May 2nd  (1:00 -5:00 p.m.
 Eastern Time) to discuss the Panel’s draft report. The purpose of the calls is to discuss the draft
 report  and reach agreement on any changes needed.  The call-in number for both teleconferences
 is 1-866-299-3188 and the conference code is 2023439995# . Please send me your comments on


 the Panel’s draft report by April 18th.
 
Please also send me a reply confirming that you have received the draft report (sent to you in my
 email of March 26) and the teleconference agenda.  Thanks very much.
 
Regards,
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 


From: Armitage, Thomas 
Sent: Wednesday, March 26, 2014 10:53 AM
Cc: 'adr79@cornell.edu'; Brennan, Thomas; Goodman, Iris; Armitage, Thomas
Subject: Action requested: Please review the SAB Connectivity Panel's draft report
 
Dear SAB Connectivity Panel Members,
 
Dr. Rodewald has asked me to send you the attached draft of the SAB Connectivity Panel’s report for
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 review. The charge question responses developed by the lead writers have been incorporated into
 the report and a draft letter to the EPA Administrator and executive summary have been included.


 Please review the draft report and send me your comments by Friday, April 18th.  I will compile the


 Panel’s comments for your discussion on the public teleconferences to be held on April 28th  and


 May 2nd (1:00 -5:00 p.m. Eastern Time).  The call-in number for both teleconferences is 1-866-299-3188 and
 the conference code is 2023439995#. 
 
On the upcoming teleconferences we will discuss the draft report and focus on substantive issues
 that: may lack consensus, be inaccurate or problematic, need additional explanation or context, or
 need to be added. We will also discuss the executive summary and the letter to the Administrator. 
 The letter to the Administrator is usually read by EPA senior managers, the executive summary is
 usually read by technical managers, and the body of the of the report is read by the EPA technical
 staff. In your review, please consider whether the appropriate points are included, with the
 appropriate level of detail, in those respective parts of the report.  Please also consider whether the
 recommendations listed as bullets at the end of each section of the report represent the Panel’s key
 recommendations. I have attached both PDF and Word files containing the draft report.  If you wish
 to provide editorial comments that do not have to be discussed, please also send them to me so
 they can be incorporated into the report.
 
After the Panel reaches consensus on its draft report, the report will be sent to the chartered SAB
 for quality review. The chartered SAB quality review is focused on four areas: whether the charge
 questions were adequately answered, whether there were any technical errors or omissions in the
 report or issues that were inadequately dealt with, whether the report was clear and logical, and
 whether the conclusions and recommendations were supported by the body of the report. After the
 chartered SAB approves the report, it will be transmitted to the Administrator.
 
The EPA has released its proposed rule clarifying the definition of waters of the United States under
 the Clean Water Act and, as indicated at the Panel meeting in December, we are providing it to you.
 The proposed rule is available on the EPA website at the following URL:   www.epa.gov/uswaters .
 
I will send you the agendas for the upcoming teleconferences and any public comments that are
 submitted for your consideration. Please feel free to contact me if you have questions.
 
Regards,
 
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.



http://www.epa.gov/uswaters
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 20460
 
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C.  20004
 
 
 
 
 
 
 








From:  on behalf of Lucinda Johnson
To: Armitage, Thomas
Subject: Re: Agenda for SAB Connectivity Panel Teleconferences on April 28th and May 2nd
Date: Wednesday, April 02, 2014 6:18:04 PM


I got it.  thanks


Lucinda


-------
Lucinda B. Johnson
Director, Center for Water and the Environment
Natural Resources Research Institute
University of Minnesota
Duluth, MN 55811
218 720-4251


On Wed, Apr 2, 2014 at 3:20 PM, Armitage, Thomas <Armitage.Thomas@epa.gov> wrote:


Dear Panel Members,


 


Attached is the agenda for the upcoming teleconferences on April 28th and May 2nd  (1:00
 -5:00 p.m. Eastern Time) to discuss the Panel’s draft report. The purpose of the calls is to
 discuss the draft report  and reach agreement on any changes needed.  The call-in number
 for both teleconferences is 1-866-299-3188 and the conference code is 2023439995# .
 Please send me your comments on the Panel’s draft report by April 18th.


 


Please also send me a reply confirming that you have received the draft report (sent to you in
 my email of March 26) and the teleconference agenda.  Thanks very much.


 


Regards,


 


Tom Armitage


 


**********************


Thomas Armitage Ph.D.


Designated Federal Officer


EPA Science Advisory Board Office


(b) (6)
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202-564-2155 (phone/voice mail)


202-565-2098 (fax)


armitage.thomas@epa.gov


 


From: Armitage, Thomas 
Sent: Wednesday, March 26, 2014 10:53 AM
Cc: 'adr79@cornell.edu'; Brennan, Thomas; Goodman, Iris; Armitage, Thomas
Subject: Action requested: Please review the SAB Connectivity Panel's draft report


 


Dear SAB Connectivity Panel Members,


 


Dr. Rodewald has asked me to send you the attached draft of the SAB Connectivity Panel’s
 report for review. The charge question responses developed by the lead writers have been
 incorporated into the report and a draft letter to the EPA Administrator and executive
 summary have been included. Please review the draft report and send me your comments by
 Friday, April 18th.  I will compile the Panel’s comments for your discussion on the public
 teleconferences to be held on April 28th  and May 2nd (1:00 -5:00 p.m. Eastern Time).  The
 call-in number for both teleconferences is 1-866-299-3188 and the conference code is 2023439995#. 


 


On the upcoming teleconferences we will discuss the draft report and focus on substantive
 issues that: may lack consensus, be inaccurate or problematic, need additional explanation
 or context, or need to be added. We will also discuss the executive summary and the letter
 to the Administrator.  The letter to the Administrator is usually read by EPA senior
 managers, the executive summary is usually read by technical managers, and the body of
 the of the report is read by the EPA technical staff. In your review, please consider whether
 the appropriate points are included, with the appropriate level of detail, in those respective
 parts of the report.  Please also consider whether the recommendations listed as bullets at
 the end of each section of the report represent the Panel’s key recommendations. I have
 attached both PDF and Word files containing the draft report.  If you wish to provide
 editorial comments that do not have to be discussed, please also send them to me so they
 can be incorporated into the report.


 


After the Panel reaches consensus on its draft report, the report will be sent to the chartered
 SAB for quality review. The chartered SAB quality review is focused on four areas:
 whether the charge questions were adequately answered, whether there were any technical
 errors or omissions in the report or issues that were inadequately dealt with, whether the
 report was clear and logical, and whether the conclusions and recommendations were
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 supported by the body of the report. After the chartered SAB approves the report, it will be
 transmitted to the Administrator.


 


The EPA has released its proposed rule clarifying the definition of waters of the United
 States under the Clean Water Act and, as indicated at the Panel meeting in December, we
 are providing it to you. The proposed rule is available on the EPA website at the following
 URL:   www.epa.gov/uswaters .


 


I will send you the agendas for the upcoming teleconferences and any public comments that
 are submitted for your consideration. Please feel free to contact me if you have questions.


 


Regards,


 


Tom Armitage


**********************


Thomas Armitage Ph.D.


Designated Federal Officer


EPA Science Advisory Board Office


202-564-2155 (phone/voice mail)


202-565-2098 (fax)


armitage.thomas@epa.gov


 


Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W.
 Washington, D.C. 20460


 


Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan
 Building, 1300 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C.  20004


 


 


 



http://www.epa.gov/uswaters

tel:202-564-2155

tel:202-565-2098

mailto:armitage.thomas@epa.gov





 


 


 


 












From: Jennifer Tank
To: Armitage, Thomas
Subject: RE: Agenda for SAB Connectivity Panel Teleconferences on April 28th and May 2nd
Date: Wednesday, April 02, 2014 5:07:51 PM


Hi Tom
Thank you for the emails- I have received both.
All best
Jen
 
 


From: Armitage, Thomas [mailto:Armitage.Thomas@epa.gov] 
Sent: Wednesday, April 02, 2014 4:20 PM
Cc: adr79@cornell.edu; Goodman, Iris
Subject: Agenda for SAB Connectivity Panel Teleconferences on April 28th and May 2nd
 
Dear Panel Members,
 


Attached is the agenda for the upcoming teleconferences on April 28th and May 2nd  (1:00 -5:00 p.m.
 Eastern Time) to discuss the Panel’s draft report. The purpose of the calls is to discuss the draft
 report  and reach agreement on any changes needed.  The call-in number for both teleconferences
 is 1-866-299-3188 and the conference code is 2023439995# . Please send me your comments on


 the Panel’s draft report by April 18th.
 
Please also send me a reply confirming that you have received the draft report (sent to you in my
 email of March 26) and the teleconference agenda.  Thanks very much.
 
Regards,
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 


From: Armitage, Thomas 
Sent: Wednesday, March 26, 2014 10:53 AM
Cc: 'adr79@cornell.edu'; Brennan, Thomas; Goodman, Iris; Armitage, Thomas
Subject: Action requested: Please review the SAB Connectivity Panel's draft report
 
Dear SAB Connectivity Panel Members,



mailto:tank.1@nd.edu
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Dr. Rodewald has asked me to send you the attached draft of the SAB Connectivity Panel’s report for
 review. The charge question responses developed by the lead writers have been incorporated into
 the report and a draft letter to the EPA Administrator and executive summary have been included.


 Please review the draft report and send me your comments by Friday, April 18th.  I will compile the


 Panel’s comments for your discussion on the public teleconferences to be held on April 28th  and


 May 2nd (1:00 -5:00 p.m. Eastern Time).  The call-in number for both teleconferences is 1-866-299-3188 and
 the conference code is 2023439995#. 
 
On the upcoming teleconferences we will discuss the draft report and focus on substantive issues
 that: may lack consensus, be inaccurate or problematic, need additional explanation or context, or
 need to be added. We will also discuss the executive summary and the letter to the Administrator. 
 The letter to the Administrator is usually read by EPA senior managers, the executive summary is
 usually read by technical managers, and the body of the of the report is read by the EPA technical
 staff. In your review, please consider whether the appropriate points are included, with the
 appropriate level of detail, in those respective parts of the report.  Please also consider whether the
 recommendations listed as bullets at the end of each section of the report represent the Panel’s key
 recommendations. I have attached both PDF and Word files containing the draft report.  If you wish
 to provide editorial comments that do not have to be discussed, please also send them to me so
 they can be incorporated into the report.
 
After the Panel reaches consensus on its draft report, the report will be sent to the chartered SAB
 for quality review. The chartered SAB quality review is focused on four areas: whether the charge
 questions were adequately answered, whether there were any technical errors or omissions in the
 report or issues that were inadequately dealt with, whether the report was clear and logical, and
 whether the conclusions and recommendations were supported by the body of the report. After the
 chartered SAB approves the report, it will be transmitted to the Administrator.
 
The EPA has released its proposed rule clarifying the definition of waters of the United States under
 the Clean Water Act and, as indicated at the Panel meeting in December, we are providing it to you.
 The proposed rule is available on the EPA website at the following URL:   www.epa.gov/uswaters .
 
I will send you the agendas for the upcoming teleconferences and any public comments that are
 submitted for your consideration. Please feel free to contact me if you have questions.
 
Regards,
 
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov



http://www.epa.gov/uswaters
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Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
 20460
 
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C.  20004
 
 
 
 
 
 
 








From: Emma Rosi-Marshall
To: Armitage, Thomas
Subject: Re: Agenda for SAB Connectivity Panel Teleconferences on April 28th and May 2nd
Date: Wednesday, April 02, 2014 4:27:00 PM


Dear Tom, 
I recieved both the draft report and the agenda for the conference call. 


Sincerely, 
Emma Rosi-Marshall


Emma J. Rosi-Marshall
Associate Scientist
Cary Institute of Ecosystem Studies
2801 Sharon Turnpike AB
Millbrook, NY 12545
845-677-7600 ext 232


http://www.caryinstitute.org/science-program/our-scientists/dr-emma-j-rosi-marshall


On Wed, Apr 2, 2014 at 4:20 PM, Armitage, Thomas <Armitage.Thomas@epa.gov> wrote:


Dear Panel Members,


 


Attached is the agenda for the upcoming teleconferences on April 28th and May 2nd  (1:00
 -5:00 p.m. Eastern Time) to discuss the Panel’s draft report. The purpose of the calls is to
 discuss the draft report  and reach agreement on any changes needed.  The call-in number
 for both teleconferences is 1-866-299-3188 and the conference code is 2023439995# .
 Please send me your comments on the Panel’s draft report by April 18th.


 


Please also send me a reply confirming that you have received the draft report (sent to you in
 my email of March 26) and the teleconference agenda.  Thanks very much.


 


Regards,


 


Tom Armitage
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**********************


Thomas Armitage Ph.D.


Designated Federal Officer


EPA Science Advisory Board Office


202-564-2155 (phone/voice mail)


202-565-2098 (fax)


armitage.thomas@epa.gov


 


From: Armitage, Thomas 
Sent: Wednesday, March 26, 2014 10:53 AM
Cc: 'adr79@cornell.edu'; Brennan, Thomas; Goodman, Iris; Armitage, Thomas
Subject: Action requested: Please review the SAB Connectivity Panel's draft report


 


Dear SAB Connectivity Panel Members,


 


Dr. Rodewald has asked me to send you the attached draft of the SAB Connectivity Panel’s
 report for review. The charge question responses developed by the lead writers have been
 incorporated into the report and a draft letter to the EPA Administrator and executive
 summary have been included. Please review the draft report and send me your comments by
 Friday, April 18th.  I will compile the Panel’s comments for your discussion on the public
 teleconferences to be held on April 28th  and May 2nd (1:00 -5:00 p.m. Eastern Time).  The
 call-in number for both teleconferences is 1-866-299-3188 and the conference code is 2023439995#. 


 


On the upcoming teleconferences we will discuss the draft report and focus on substantive
 issues that: may lack consensus, be inaccurate or problematic, need additional explanation
 or context, or need to be added. We will also discuss the executive summary and the letter
 to the Administrator.  The letter to the Administrator is usually read by EPA senior
 managers, the executive summary is usually read by technical managers, and the body of
 the of the report is read by the EPA technical staff. In your review, please consider whether
 the appropriate points are included, with the appropriate level of detail, in those respective
 parts of the report.  Please also consider whether the recommendations listed as bullets at
 the end of each section of the report represent the Panel’s key recommendations. I have
 attached both PDF and Word files containing the draft report.  If you wish to provide
 editorial comments that do not have to be discussed, please also send them to me so they
 can be incorporated into the report.
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After the Panel reaches consensus on its draft report, the report will be sent to the chartered
 SAB for quality review. The chartered SAB quality review is focused on four areas:
 whether the charge questions were adequately answered, whether there were any technical
 errors or omissions in the report or issues that were inadequately dealt with, whether the
 report was clear and logical, and whether the conclusions and recommendations were
 supported by the body of the report. After the chartered SAB approves the report, it will be
 transmitted to the Administrator.


 


The EPA has released its proposed rule clarifying the definition of waters of the United
 States under the Clean Water Act and, as indicated at the Panel meeting in December, we
 are providing it to you. The proposed rule is available on the EPA website at the following
 URL:   www.epa.gov/uswaters .


 


I will send you the agendas for the upcoming teleconferences and any public comments that
 are submitted for your consideration. Please feel free to contact me if you have questions.


 


Regards,


 


Tom Armitage


**********************


Thomas Armitage Ph.D.


Designated Federal Officer


EPA Science Advisory Board Office


202-564-2155 (phone/voice mail)


202-565-2098 (fax)


armitage.thomas@epa.gov


 


Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W.
 Washington, D.C. 20460


 


Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan



http://www.epa.gov/uswaters
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 Building, 1300 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C.  20004


 


 


 


 


 


 


 








From: Latif Kalin
To: Armitage, Thomas
Subject: RE: Agenda for SAB Connectivity Panel Teleconferences on April 28th and May 2nd
Date: Wednesday, April 02, 2014 4:30:57 PM


Thanks.
 


From: Armitage, Thomas [mailto:Armitage.Thomas@epa.gov] 
Sent: Wednesday, April 02, 2014 3:20 PM
Cc: adr79@cornell.edu; Goodman, Iris
Subject: Agenda for SAB Connectivity Panel Teleconferences on April 28th and May 2nd
 
Dear Panel Members,
 


Attached is the agenda for the upcoming teleconferences on April 28th and May 2nd  (1:00 -5:00 p.m.
 Eastern Time) to discuss the Panel’s draft report. The purpose of the calls is to discuss the draft
 report  and reach agreement on any changes needed.  The call-in number for both teleconferences
 is 1-866-299-3188 and the conference code is 2023439995# . Please send me your comments on


 the Panel’s draft report by April 18th.
 
Please also send me a reply confirming that you have received the draft report (sent to you in my
 email of March 26) and the teleconference agenda.  Thanks very much.
 
Regards,
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 


From: Armitage, Thomas 
Sent: Wednesday, March 26, 2014 10:53 AM
Cc: 'adr79@cornell.edu'; Brennan, Thomas; Goodman, Iris; Armitage, Thomas
Subject: Action requested: Please review the SAB Connectivity Panel's draft report
 
Dear SAB Connectivity Panel Members,
 
Dr. Rodewald has asked me to send you the attached draft of the SAB Connectivity Panel’s report for
 review. The charge question responses developed by the lead writers have been incorporated into
 the report and a draft letter to the EPA Administrator and executive summary have been included.


 Please review the draft report and send me your comments by Friday, April 18th.  I will compile the
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 Panel’s comments for your discussion on the public teleconferences to be held on April 28th  and


 May 2nd (1:00 -5:00 p.m. Eastern Time).  The call-in number for both teleconferences is 1-866-299-3188 and
 the conference code is 2023439995#. 
 
On the upcoming teleconferences we will discuss the draft report and focus on substantive issues
 that: may lack consensus, be inaccurate or problematic, need additional explanation or context, or
 need to be added. We will also discuss the executive summary and the letter to the Administrator. 
 The letter to the Administrator is usually read by EPA senior managers, the executive summary is
 usually read by technical managers, and the body of the of the report is read by the EPA technical
 staff. In your review, please consider whether the appropriate points are included, with the
 appropriate level of detail, in those respective parts of the report.  Please also consider whether the
 recommendations listed as bullets at the end of each section of the report represent the Panel’s key
 recommendations. I have attached both PDF and Word files containing the draft report.  If you wish
 to provide editorial comments that do not have to be discussed, please also send them to me so
 they can be incorporated into the report.
 
After the Panel reaches consensus on its draft report, the report will be sent to the chartered SAB
 for quality review. The chartered SAB quality review is focused on four areas: whether the charge
 questions were adequately answered, whether there were any technical errors or omissions in the
 report or issues that were inadequately dealt with, whether the report was clear and logical, and
 whether the conclusions and recommendations were supported by the body of the report. After the
 chartered SAB approves the report, it will be transmitted to the Administrator.
 
The EPA has released its proposed rule clarifying the definition of waters of the United States under
 the Clean Water Act and, as indicated at the Panel meeting in December, we are providing it to you.
 The proposed rule is available on the EPA website at the following URL:   www.epa.gov/uswaters .
 
I will send you the agendas for the upcoming teleconferences and any public comments that are
 submitted for your consideration. Please feel free to contact me if you have questions.
 
Regards,
 
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
 20460
 
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300



http://www.epa.gov/uswaters
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 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C.  20004
 
 
 
 
 
 
 








From: Mark Murphy
To: Armitage, Thomas
Cc: adr79@cornell.edu; Goodman, Iris
Subject: Re: Agenda for SAB Connectivity Panel Teleconferences on April 28th and May 2nd
Date: Wednesday, April 02, 2014 4:25:39 PM


Yes, I received the report and the agenda.


Mark T. Murphy, Ph.D., R.G.
Hassayampa Associates
#3110, 2600 W Ironwood Hill Dr.
Tucson, AZ 85745
(520) 302-9297
hassy@cox.net


*Confidentiality and Nondisclosure Notice:* This email transmission and
any attachments are intended for use by the person(s)/entity(ies) named
above and may contain confidential/privileged information. Any
unauthorized use, disclosure or distribution is strictly prohibited. If
you are not the intended recipient, please contact the sender by email,
and delete or destroy all copies plus attachments.


On 4/2/2014 1:20 PM, Armitage, Thomas wrote:


Dear Panel Members,
 


Attached is the agenda for the upcoming teleconferences on April 28th and May 2nd 
 (1:00 -5:00 p.m. Eastern Time) to discuss the Panel’s draft report. The purpose of the
 calls is to discuss the draft report  and reach agreement on any changes needed.  The
 call-in number for both teleconferences is 1-866-299-3188 and the conference code is
 2023439995# . Please send me your comments on the Panel’s draft report by April


 18th.
 
Please also send me a reply confirming that you have received the draft report (sent to
 you in my email of March 26) and the teleconference agenda.  Thanks very much.
 
Regards,
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 


From: Armitage, Thomas 
Sent: Wednesday, March 26, 2014 10:53 AM
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Cc: 'adr79@cornell.edu'; Brennan, Thomas; Goodman, Iris; Armitage, Thomas
Subject: Action requested: Please review the SAB Connectivity Panel's draft report
 
Dear SAB Connectivity Panel Members,
 
Dr. Rodewald has asked me to send you the attached draft of the SAB Connectivity
 Panel’s report for review. The charge question responses developed by the lead
 writers have been incorporated into the report and a draft letter to the EPA
 Administrator and executive summary have been included. Please review the draft


 report and send me your comments by Friday, April 18th.  I will compile the Panel’s


 comments for your discussion on the public teleconferences to be held on April 28th 


 and May 2nd (1:00 -5:00 p.m. Eastern Time).  The call-in number for both teleconferences is
 1-866-299-3188 and the conference code is 2023439995#. 
 
On the upcoming teleconferences we will discuss the draft report and focus on
 substantive issues that: may lack consensus, be inaccurate or problematic, need
 additional explanation or context, or need to be added. We will also discuss the
 executive summary and the letter to the Administrator.  The letter to the
 Administrator is usually read by EPA senior managers, the executive summary is
 usually read by technical managers, and the body of the of the report is read by the
 EPA technical staff. In your review, please consider whether the appropriate points are
 included, with the appropriate level of detail, in those respective parts of the report. 
 Please also consider whether the recommendations listed as bullets at the end of each
 section of the report represent the Panel’s key recommendations. I have attached
 both PDF and Word files containing the draft report.  If you wish to provide editorial
 comments that do not have to be discussed, please also send them to me so they can
 be incorporated into the report.
 
After the Panel reaches consensus on its draft report, the report will be sent to the
 chartered SAB for quality review. The chartered SAB quality review is focused on four
 areas: whether the charge questions were adequately answered, whether there were
 any technical errors or omissions in the report or issues that were inadequately dealt
 with, whether the report was clear and logical, and whether the conclusions and
 recommendations were supported by the body of the report. After the chartered SAB
 approves the report, it will be transmitted to the Administrator.
 
The EPA has released its proposed rule clarifying the definition of waters of the United
 States under the Clean Water Act and, as indicated at the Panel meeting in December,
 we are providing it to you. The proposed rule is available on the EPA website at the
 following URL:   www.epa.gov/uswaters .
 
I will send you the agendas for the upcoming teleconferences and any public comments
 that are submitted for your consideration. Please feel free to contact me if you have
 questions.
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Regards,
 
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W.
 Washington, D.C. 20460
 
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan
 Building, 1300 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C.  20004
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From:  on behalf of Lee Benda
To: Armitage, Thomas
Subject: Re: Agenda for SAB Connectivity Panel Teleconferences on April 28th and May 2nd
Date: Wednesday, April 02, 2014 4:22:11 PM


Hello Tom, I have received the draft report and will be on the conference calls. Regards, Lee


On Wed, Apr 2, 2014 at 1:20 PM, Armitage, Thomas <Armitage.Thomas@epa.gov> wrote:


Dear Panel Members,


 


Attached is the agenda for the upcoming teleconferences on April 28th and May 2nd  (1:00
 -5:00 p.m. Eastern Time) to discuss the Panel’s draft report. The purpose of the calls is to
 discuss the draft report  and reach agreement on any changes needed.  The call-in number
 for both teleconferences is 1-866-299-3188 and the conference code is 2023439995# .
 Please send me your comments on the Panel’s draft report by April 18th.


 


Please also send me a reply confirming that you have received the draft report (sent to you in
 my email of March 26) and the teleconference agenda.  Thanks very much.


 


Regards,


 


Tom Armitage


 


**********************


Thomas Armitage Ph.D.


Designated Federal Officer


EPA Science Advisory Board Office


202-564-2155 (phone/voice mail)


202-565-2098 (fax)


armitage.thomas@epa.gov
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From: Armitage, Thomas 
Sent: Wednesday, March 26, 2014 10:53 AM
Cc: 'adr79@cornell.edu'; Brennan, Thomas; Goodman, Iris; Armitage, Thomas
Subject: Action requested: Please review the SAB Connectivity Panel's draft report


 


Dear SAB Connectivity Panel Members,


 


Dr. Rodewald has asked me to send you the attached draft of the SAB Connectivity Panel’s
 report for review. The charge question responses developed by the lead writers have been
 incorporated into the report and a draft letter to the EPA Administrator and executive
 summary have been included. Please review the draft report and send me your comments by
 Friday, April 18th.  I will compile the Panel’s comments for your discussion on the public
 teleconferences to be held on April 28th  and May 2nd (1:00 -5:00 p.m. Eastern Time).  The
 call-in number for both teleconferences is 1-866-299-3188 and the conference code is 2023439995#. 


 


On the upcoming teleconferences we will discuss the draft report and focus on substantive
 issues that: may lack consensus, be inaccurate or problematic, need additional explanation
 or context, or need to be added. We will also discuss the executive summary and the letter
 to the Administrator.  The letter to the Administrator is usually read by EPA senior
 managers, the executive summary is usually read by technical managers, and the body of
 the of the report is read by the EPA technical staff. In your review, please consider whether
 the appropriate points are included, with the appropriate level of detail, in those respective
 parts of the report.  Please also consider whether the recommendations listed as bullets at
 the end of each section of the report represent the Panel’s key recommendations. I have
 attached both PDF and Word files containing the draft report.  If you wish to provide
 editorial comments that do not have to be discussed, please also send them to me so they
 can be incorporated into the report.


 


After the Panel reaches consensus on its draft report, the report will be sent to the chartered
 SAB for quality review. The chartered SAB quality review is focused on four areas:
 whether the charge questions were adequately answered, whether there were any technical
 errors or omissions in the report or issues that were inadequately dealt with, whether the
 report was clear and logical, and whether the conclusions and recommendations were
 supported by the body of the report. After the chartered SAB approves the report, it will be
 transmitted to the Administrator.


 


The EPA has released its proposed rule clarifying the definition of waters of the United
 States under the Clean Water Act and, as indicated at the Panel meeting in December, we
 are providing it to you. The proposed rule is available on the EPA website at the following
 URL:   www.epa.gov/uswaters .
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I will send you the agendas for the upcoming teleconferences and any public comments that
 are submitted for your consideration. Please feel free to contact me if you have questions.


 


Regards,


 


Tom Armitage


**********************


Thomas Armitage Ph.D.


Designated Federal Officer


EPA Science Advisory Board Office


202-564-2155 (phone/voice mail)


202-565-2098 (fax)


armitage.thomas@epa.gov


 


Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W.
 Washington, D.C. 20460


 


Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan
 Building, 1300 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C.  20004
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-- 
Lee Benda PhD
TerrainWorks (NetMap)
310 N. Mt. Shasta Blvd, Suite 6
Mt. Shasta, CA 96067
530 926-1066
www.terrainworks.com
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From: Sanzone, Stephanie
To: Armitage, Thomas; Nugent, Angela
Cc: Goodman, Iris
Subject: RE: Please post the attached draft Connectivity Panel report on the meeting webpage on Tuesday, April 1
Date: Monday, March 31, 2014 8:49:57 AM


Will do, thanks.
 
Stephanie Sanzone
Designated Federal Officer
Science Advisory Board 
U.S. Environmental Protection Agency (MC-1400R)
1200 Pennsylvania Ave, NW
Washington, DC 20460


Tel: (202) 564-2067
Fax: (202) 565-2098
 


From: Armitage, Thomas 
Sent: Friday, March 28, 2014 6:12 PM
To: Nugent, Angela; Sanzone, Stephanie
Cc: Goodman, Iris
Subject: Please post the attached draft Connectivity Panel report on the meeting webpage on Tuesday,
 April 1
 
Angela and Stephanie,
 


I have been notified that the FR notice announcing the April 28th and May 2nd Connectivity Panel
 teleconferences will be published on Tuesday April 1.  When the FR is published on Tuesday the
 Connectivity Panel’s meeting webpage should be turned on and the draft report (attached) should
 be posted on meeting webpage.
 
I will not be in the office on Monday to transmit the report for posting via Lotus Notes, so Angela
 suggested that I send it to you via email.  Thanks.
 
Tom A.
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From: Mike Josselyn
To: Armitage, Thomas
Subject: RE: Agenda for SAB Connectivity Panel Teleconferences on April 28th and May 2nd
Date: Friday, April 04, 2014 11:05:42 AM


Tom:
 
I have received the draft report and teleconference agenda.  
 
MICHAEL JOSSELYN | Principal | o: 415.454.8868 x 125 | c: 415.519.3843 | josselyn@wra-ca.com


WRA, Inc. | www.wra-ca.com | 2169-G East Francisco Blvd., San Rafael, CA 94901 | San Diego | Fort Bragg |
 Denver


WRA is open for consulting in San Diego and Denver. 
 


From: Armitage, Thomas [mailto:Armitage.Thomas@epa.gov] 
Sent: Wednesday, April 02, 2014 1:20 PM
Cc: adr79@cornell.edu; Goodman, Iris
Subject: Agenda for SAB Connectivity Panel Teleconferences on April 28th and May 2nd
 
Dear Panel Members,
 


Attached is the agenda for the upcoming teleconferences on April 28th and May 2nd  (1:00
 -5:00 p.m. Eastern Time) to discuss the Panel’s draft report. The purpose of the calls is to
 discuss the draft report  and reach agreement on any changes needed.  The call-in number
 for both teleconferences is 1-866-299-3188 and the conference code is 2023439995# .


 Please send me your comments on the Panel’s draft report by April 18th.
 
Please also send me a reply confirming that you have received the draft report (sent to you
 in my email of March 26) and the teleconference agenda.  Thanks very much.
 
Regards,
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 


From: Armitage, Thomas 
Sent: Wednesday, March 26, 2014 10:53 AM
Cc: 'adr79@cornell.edu'; Brennan, Thomas; Goodman, Iris; Armitage, Thomas
Subject: Action requested: Please review the SAB Connectivity Panel's draft report
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Dear SAB Connectivity Panel Members,
 
Dr. Rodewald has asked me to send you the attached draft of the SAB Connectivity Panel’s
 report for review. The charge question responses developed by the lead writers have been
 incorporated into the report and a draft letter to the EPA Administrator and executive
 summary have been included. Please review the draft report and send me your comments


 by Friday, April 18th.  I will compile the Panel’s comments for your discussion on the public


 teleconferences to be held on April 28th  and May 2nd (1:00 -5:00 p.m. Eastern Time).  The
 call-in number for both teleconferences is 1-866-299-3188 and the conference code is 2023439995#. 
 
On the upcoming teleconferences we will discuss the draft report and focus on substantive
 issues that: may lack consensus, be inaccurate or problematic, need additional explanation
 or context, or need to be added. We will also discuss the executive summary and the letter
 to the Administrator.  The letter to the Administrator is usually read by EPA senior
 managers, the executive summary is usually read by technical managers, and the body of
 the of the report is read by the EPA technical staff. In your review, please consider whether
 the appropriate points are included, with the appropriate level of detail, in those respective
 parts of the report.  Please also consider whether the recommendations listed as bullets at
 the end of each section of the report represent the Panel’s key recommendations. I have
 attached both PDF and Word files containing the draft report.  If you wish to provide
 editorial comments that do not have to be discussed, please also send them to me so they
 can be incorporated into the report.
 
After the Panel reaches consensus on its draft report, the report will be sent to the
 chartered SAB for quality review. The chartered SAB quality review is focused on four areas:
 whether the charge questions were adequately answered, whether there were any
 technical errors or omissions in the report or issues that were inadequately dealt with,
 whether the report was clear and logical, and whether the conclusions and
 recommendations were supported by the body of the report. After the chartered SAB
 approves the report, it will be transmitted to the Administrator.
 
The EPA has released its proposed rule clarifying the definition of waters of the United States
 under the Clean Water Act and, as indicated at the Panel meeting in December, we are
 providing it to you. The proposed rule is available on the EPA website at the following URL:  
 www.epa.gov/uswaters .
 
I will send you the agendas for the upcoming teleconferences and any public comments that
 are submitted for your consideration. Please feel free to contact me if you have questions.
 
Regards,
 
Tom Armitage
**********************
Thomas Armitage Ph.D.



http://www.epa.gov/uswaters





Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington,
 D.C. 20460
 
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building,
 1300 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C.  20004
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From: Amanda D. Rodewald
To: Robert P. Brooks; Genevieve Ali; Mike Josselyn; ljohnson@d.umn.edu; emily.bernhardt@duke.edu;


 mgooseff@engr.colostate.edu; hassy@cox.net
Cc: Armitage, Thomas; Goodman, Iris
Subject: RE: Biological citations for consideration by writing team for EPA"s SAB draft report - Connectivity...
Date: Wednesday, April 09, 2014 6:04:33 PM


Thanks, Rob.  I appreciate the time you took to assemble this.
 
Hope all is well.
 
Best,
Amanda
 
Amanda D. Rodewald, Ph.D.


Director of Conservation Science, Cornell Lab of Ornithology
Associate Professor, Department of Natural Resources
Robert F. Schumann Faculty Fellow
Cornell University
159 Sapsucker Woods Rd.
Ithaca, NY 14850
Phone (Lab of Ornithology office): 607-254-2176
Phone (Fernow Hall office): 607-254-7045
Fax: 607-254-2104
Email:  arodewald@cornell.edu
 
 
From:  [mailto:  On Behalf Of Robert P. Brooks
Sent: Monday, April 07, 2014 4:28 PM
To: Genevieve Ali; Mike Josselyn; ljohnson@d.umn.edu; rpb2@psu.edu; emily.bernhardt@duke.edu;
 mgooseff@engr.colostate.edu; hassy@cox.net
Cc: Armitage, Thomas; Goodman, Iris; Amanda D. Rodewald
Subject: Re: Biological citations for consideration by writing team for EPA's SAB draft report -
 Connectivity...
 
Items 1- & 13- . Cheers, Rob
 


On Mon, Apr 7, 2014 at 4:25 PM, Robert P. Brooks <rpb2@psu.edu> wrote:
 
Hi all - This took longer than expected, but I am attaching many documents that contain
 relevant information confirming the extensive use of various biological taxa that connect
 streams and wetlands. This information is intended for the SAB's primary writing team that is
 revising the draft report on "Connectivity of streams and wetlands to downstream waters ..."
 (not our convened review panel). Some of the papers, chapters, and/or letters contain literally
 dozens of primary literature citations, even though the publications themselves may be book
 chapters or reports. Where possible, I have attempted to direct the writing team to particular
 sections, but not to the extent I had hoped. Thus, there is still a fair amount of sifting that
 needs to be done, although the titles can be quite instructive. 


The evidence of connectivity for multiple taxa is overwhelming, and should be summarized
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 for the next version of the report.  I can interpret some of the publications for the writing team
 should they have specific questions.  I acquired this information either through my own
 knowledge of the literature, or based on a request I made to Dr. Scott Yaich of Ducks
 Unlimited on behalf of our panel, specifically for this purpose. Best, Rob


Robert P. Brooks, Ph.D.,
Director of Riparia
Professor of Geography and Ecology
302 Walker Building
Pennsylvania State University
University Park, PA   16802
Ph:814-863-1596
Fax:814-863-7943
Email:rpb2@psu.edu
www.riparia.psu.edu
 
List and annotations for attachments:
1. CWA Guidance ... a 60-page letter with narrative biological examples of connectivity
 with references sent by Paul Schmidt to EPA's Lisa Jackson for DU, 2011 (this is already in
 the public record, but may not have been given to or reviewed by the writing team. [DUE TO
 LARGE FILE SIZE - 11MB, WILL BE SENT SEPARATELY IN A SECOND EMAIL
 FROM ME - may be the most valuable synopsis]
2. EPA Connectivity ...a 13-page letter of the same, sent by Scott Yaich of DU to EPA's Tom
 Armitage, 2013
3. Wetland Connectivity Compilation... references from selected geographic regions, from
 Scott Yaich, DU
4. Wetland Connectivity references from DU - more citations
5. Rainwater Basin...
6. Randall et al. 2011 - radar and wintering waterfowl
7&8. Cox and Afton 1996 & 1997 papers - movements of wintering waterfowl in LA
9. Boltz and Stauffer 1989 - book chapter with citations on fish use of wetlands in PA (one of
 the few on this topic)
10. Julian et al. 2013 - book chapter with citations summarizing herpetile studies by Riparia at
 Penn State, addressing connectivity in multiple aquatic ecosystems
11. O'Connell et al. 2013 - book chapter with citations summarizing relevant bird studies by
 Riparia at Penn State; see sections 8.2, 8.4 for species using multiple wetland types and
 streams.
12. Yetter 2013 - book chapter summarizing aquatic macroinvertbrate studies by Riparia at
 Penn State, connecting streams, floodplains, and wetlands
13. Bog Turtle HCP final report 2008 (Riparia at Penn State) - see pages 8-12 for bog turtle
 ecology and citations [DUE TO LARGE FILE SIZE - 3MB, WILL BE SENT
 SEPARATELY IN A SECOND EMAIL FROM ME WITH ITEM #1]
14. Leibowitz and Brooks 2008 - book chapter on hydrology and landscape connectivity for
 vernal pools with references
15. Brooks and Serfass 2013 - book chapter summarizing wildlife studies by Riparia at Penn
 State, BUT key part is on p.263-268 addressing movements of river otter and beaver in
 aquatic systems, plus citations.
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From: Amanda D. Rodewald
To: Armitage, Thomas
Cc: Goodman, Iris
Subject: RE: Please review the draft agenda for the April 28th and May 2nd Connectivity Panel teleconferences
Date: Friday, March 28, 2014 10:59:26 PM


Hi Tom & Iris,
 
That looks good to me.  Thanks!
 
Best,
Amanda
 
Amanda D. Rodewald, Ph.D.


Director of Conservation Science, Cornell Lab of Ornithology
Associate Professor, Department of Natural Resources
Robert F. Schumann Faculty Fellow
Cornell University
159 Sapsucker Woods Rd.
Ithaca, NY 14850
Phone: 607-254-2176
Fax: 607-254-2104
Email:  arodewald@cornell.edu
http://dnr.cornell.edu/people/faculty.cfm?netId=adr79
http://www.birds.cornell.edu/
 
 
 
 
 


From: Armitage, Thomas [mailto:Armitage.Thomas@epa.gov] 
Sent: Friday, March 28, 2014 5:06 PM
To: Amanda D. Rodewald
Cc: Goodman, Iris
Subject: Please review the draft agenda for the April 28th and May 2nd Connectivity Panel
 teleconferences
 
Hi Amanda,
 


The Federal Register notice announcing the April 28th and May 2nd  Connectivity Panel
 teleconferences will be published on Tuesday (April 1).  Please review the attached draft agenda for


 the teleconferences.  I have allocated one hour for public comments on April 28th.  We can adjust
 that time if necessary (we allow three minutes per speaker on teleconferences).
 
For discussion of the draft report I have allocated about 50 minutes per charge question


 (approximately  2 ½ hours to discuss charge questions 1-3  on April 28th and 3 ½ hours to discuss


 charge questions 4 and 5 and the executive summary and letter to the Administrator on May 2nd).
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Please let me know if you agree with the agenda. I would like to post it on the SAB website on
 Tuesday when the FR notice is published.  I will also send you an annotated agenda with suggested
 talking points.  Thanks.
 
Tom
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
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From: Judy Meyer
To: Armitage, Thomas
Subject: Re: Agenda for SAB Connectivity Panel Teleconferences on April 28th and May 2nd
Date: Thursday, April 03, 2014 1:35:11 AM


Hi Tom,


I have received both of your emails.


Judy


On Wed, Apr 2, 2014 at 1:20 PM, Armitage, Thomas <Armitage.Thomas@epa.gov> wrote:


Dear Panel Members,


 


Attached is the agenda for the upcoming teleconferences on April 28th and May 2nd  (1:00
 -5:00 p.m. Eastern Time) to discuss the Panel’s draft report. The purpose of the calls is to
 discuss the draft report  and reach agreement on any changes needed.  The call-in number
 for both teleconferences is 1-866-299-3188 and the conference code is 2023439995# .
 Please send me your comments on the Panel’s draft report by April 18th.


 


Please also send me a reply confirming that you have received the draft report (sent to you in
 my email of March 26) and the teleconference agenda.  Thanks very much.


 


Regards,


 


Tom Armitage


 


**********************


Thomas Armitage Ph.D.


Designated Federal Officer


EPA Science Advisory Board Office


202-564-2155 (phone/voice mail)


202-565-2098 (fax)


armitage.thomas@epa.gov
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From: Armitage, Thomas 
Sent: Wednesday, March 26, 2014 10:53 AM
Cc: 'adr79@cornell.edu'; Brennan, Thomas; Goodman, Iris; Armitage, Thomas
Subject: Action requested: Please review the SAB Connectivity Panel's draft report


 


Dear SAB Connectivity Panel Members,


 


Dr. Rodewald has asked me to send you the attached draft of the SAB Connectivity Panel’s
 report for review. The charge question responses developed by the lead writers have been
 incorporated into the report and a draft letter to the EPA Administrator and executive
 summary have been included. Please review the draft report and send me your comments by
 Friday, April 18th.  I will compile the Panel’s comments for your discussion on the public
 teleconferences to be held on April 28th  and May 2nd (1:00 -5:00 p.m. Eastern Time).  The
 call-in number for both teleconferences is 1-866-299-3188 and the conference code is 2023439995#. 


 


On the upcoming teleconferences we will discuss the draft report and focus on substantive
 issues that: may lack consensus, be inaccurate or problematic, need additional explanation
 or context, or need to be added. We will also discuss the executive summary and the letter
 to the Administrator.  The letter to the Administrator is usually read by EPA senior
 managers, the executive summary is usually read by technical managers, and the body of
 the of the report is read by the EPA technical staff. In your review, please consider whether
 the appropriate points are included, with the appropriate level of detail, in those respective
 parts of the report.  Please also consider whether the recommendations listed as bullets at
 the end of each section of the report represent the Panel’s key recommendations. I have
 attached both PDF and Word files containing the draft report.  If you wish to provide
 editorial comments that do not have to be discussed, please also send them to me so they
 can be incorporated into the report.


 


After the Panel reaches consensus on its draft report, the report will be sent to the chartered
 SAB for quality review. The chartered SAB quality review is focused on four areas:
 whether the charge questions were adequately answered, whether there were any technical
 errors or omissions in the report or issues that were inadequately dealt with, whether the
 report was clear and logical, and whether the conclusions and recommendations were
 supported by the body of the report. After the chartered SAB approves the report, it will be
 transmitted to the Administrator.


 


The EPA has released its proposed rule clarifying the definition of waters of the United
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 States under the Clean Water Act and, as indicated at the Panel meeting in December, we
 are providing it to you. The proposed rule is available on the EPA website at the following
 URL:   www.epa.gov/uswaters .


 


I will send you the agendas for the upcoming teleconferences and any public comments that
 are submitted for your consideration. Please feel free to contact me if you have questions.


 


Regards,


 


Tom Armitage


**********************


Thomas Armitage Ph.D.


Designated Federal Officer


EPA Science Advisory Board Office


202-564-2155 (phone/voice mail)


202-565-2098 (fax)


armitage.thomas@epa.gov


 


Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W.
 Washington, D.C. 20460


 


Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan
 Building, 1300 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C.  20004
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-- 
Judy L. Meyer Emeritus Professor 
Odum School of Ecology, University of Georgia 
Current address: 498 Shoreland Dr. Lopez Island WA 98261 
Phone 360 468 2136








From:  on behalf of Robert P. Brooks
To: Genevieve Ali; Mike Josselyn; ljohnson@d.umn.edu; rpb2@psu.edu; emily.bernhardt@duke.edu;


 mgooseff@engr.colostate.edu; hassy@cox.net
Cc: Armitage, Thomas; Goodman, Iris; adr79@cornell.edu
Subject: Re: Biological citations for consideration by writing team for EPA"s SAB draft report - Connectivity...
Date: Monday, April 07, 2014 4:29:16 PM
Attachments: 1-CWA Guidance Comments - DUCKS UNLIMITED - EPA-HQ-OW-2011-0409 w-o PS sig.docx


13-Bog Turtle HCP - Riparia 2008.pdf


Items 1- & 13- . Cheers, Rob


On Mon, Apr 7, 2014 at 4:25 PM, Robert P. Brooks <rpb2@psu.edu> wrote:


Hi all - This took longer than expected, but I am attaching many documents that contain
 relevant information confirming the extensive use of various biological taxa that connect
 streams and wetlands. This information is intended for the SAB's primary writing team that
 is revising the draft report on "Connectivity of streams and wetlands to downstream waters
 ..." (not our convened review panel). Some of the papers, chapters, and/or letters contain
 literally dozens of primary literature citations, even though the publications themselves may
 be book chapters or reports. Where possible, I have attempted to direct the writing team to
 particular sections, but not to the extent I had hoped. Thus, there is still a fair amount of
 sifting that needs to be done, although the titles can be quite instructive. 


The evidence of connectivity for multiple taxa is overwhelming, and should be summarized
 for the next version of the report.  I can interpret some of the publications for the writing
 team should they have specific questions.  I acquired this information either through my
 own knowledge of the literature, or based on a request I made to Dr. Scott Yaich of Ducks
 Unlimited on behalf of our panel, specifically for this purpose. Best, Rob


Robert P. Brooks, Ph.D.,


Director of Riparia


Professor of Geography and Ecology


302 Walker Building


Pennsylvania State University


University Park, PA   16802


Ph:814-863-1596


Fax:814-863-7943


Email:rpb2@psu.edu


www.riparia.psu.edu
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1. CWA Guidance ... a 60-page letter with narrative biological examples of connectivity
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July 20, 2011








The Honorable Lisa Jackson			The Honorable Jo-Ellen Darcy


Administrator	Assistant Secretary of the Army, Civil Works


U.S. Environmental Protection Agency	108 Army Pentagon


1200 Pennsylvania Avenue, NW		Washington, DC 20310


Washington, DC 20460





Attn: Docket ID No. EPA-HQ-OW-2011-0409








Dear Administrator Jackson and Assistant Secretary Darcy:





Ducks Unlimited was founded in 1937 by concerned and farsighted sportsmen conservationists.  Our mission is to conserve, restore, and manage wetlands and associated habitats for North America's waterfowl, and for the benefits these resources provide other wildlife and the people who enjoy and value them.  DU has grown from a handful of people to an organization of over 1,000,000 supporters who now make up the largest wetlands and waterfowl conservation organization in the world.  With our many private and public partners we have conserved over 12 million acres of habitat for waterfowl and associated wildlife in the U.S., Canada, and Mexico.  Ducks Unlimited is a science-based conservation organization.  Every aspect of our habitat conservation work is rooted in the fundamental principles of scientific disciplines such as wetland ecology, waterfowl biology, hydrology, and landscape ecology.  Thus, our perspectives on the Clean Water Act (CWA) and related issues are based on our extensive grounding in these scientific disciplines, and on our experience as a part of the CWA’s “regulated community.”  It is from this perspective that we offer our organization’s comments on the “Draft Guidance on Identifying Waters Protected by the Clean Water Act.”


An additional perspective that Ducks Unlimited brings to this issue stems from our organization’s longstanding and ongoing partnership with the agricultural/ranching communities as a whole, and also with many thousands of individual farmers.  Hundreds of thousands of DU members and volunteers are farmers or ranchers or are members of their families, are from farming/ranching communities, or are associated with the nation’s vital agricultural and livestock-based economy.  Thus, while we do not purport to represent the farming and ranching communities’ views of the Clean Water Act, we are sensitive to their concerns.  
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Many farmers and ranchers with whom we have spoken about this issue have directly indicated that they do not have a concern with conserving the natural wetlands that remain on the landscape storing waters that they use and from which they derive pleasure, and providing habitat for the fish and wildlife that most enjoy sharing their lands with.  Their primary concern is that CWA jurisdiction not be expanded beyond that which long existed, and that they do not suddenly find low spots in fields that they have farmed for more than 25 years now being affected by CWA permit requirements that would affect their day-to-day ability to farm or run livestock.  Based on some of what they have been hearing from some sources, they are concerned that water-filled tractor tire ruts could be declared jurisdictional wetlands and interfere with their ability to make a living.       


Ducks Unlimited agrees with such concerns of the agricultural/ranching communities.  Thus, we are pleased to see that while this guidance will benefit wetland conservation by restoring some of the long-standing CWA protections for many wetlands and other waters that existed until 2001, it also respects the long-standing exemptions for farming, ranching, forestry and several other economic activities undertaken by landowners.  The agencies’ publication, “Agriculture Exemptions Remain” (http://water.epa.gov/lawsregs/guidance/wetlands/upload/cwa-guidance-agriculture.pdf), is helpful in clarifying how the draft guidance relates to agriculture, and we commend the agencies for taking the proactive step of developing and disseminating such information.  Ducks Unlimited stands ready to assist in communicating with the agricultural and ranching communities to help clarify how the draft guidance relates to the average farmer’s and rancher’s day-to-day operations. 


The Clean Water Act


· The touchstone for understanding and implementing jurisdiction must be the principal purpose of the Act – “to restore and maintain the chemical, physical, and biological integrity of the Nation’s waters.”


We will not review the extensive legislative and judicial history of the Clean Water Act here but recent U.S. Supreme Court decisions notwithstanding, it is important and relevant to the issue of assessing appropriate jurisdictional limits to keep in mind the purposes of the Act and the intent of Congress.  The overarching intent of the Act, as expressly articulated by Congress, was “to establish a comprehensive long-range policy for the elimination of water pollution.”  The Act’s well-known primary purpose, cited above, underscores their intention.  In addition, Congress directed the agencies to “develop comprehensive programs for preventing, reducing, or eliminating the pollution of the navigable waters and ground waters and improving the sanitary condition of surface and underground waters.”


The legislative history of the Act makes clear that the 1972 Act was intended to curb and eliminate the pollution of the Nation’s waters.  Congress also clearly understood that achieving their objective would require broadly protecting the inter-connected waters of the U.S., including its wetland resources.  This goal has been shared by the states, who cooperatively administer the Act.  In contexts as recent as comments to the 2003 advance notice of proposed rulemaking and an amicus brief from states’ attorneys general and the District of Columbia in the Rapanos/Carabell case, at least 42 states expressed strong support for broad, federal jurisdiction of wetlands and other waters under provisions of the Clean Water Act.


Thus, while needing to appropriately interpret the findings of the Supreme Court and incorporate them into administration of the Act through guidance and potentially new regulations, it is important to expressly do so within the context of Congress’ intent.  We believe that Justice Kennedy’s language in his Rapanos opinion provides a strong basis for doing that, and for restoring CWA jurisdiction to many wetlands that were protected prior to 2001.  However, although guidance and a new rule can go a long way, they cannot fully restore the protections that existed for several decades prior to the SWANCC decision, and the level of protection necessary to restore and maintain the Nation’s waters as Congress intended.


The CWA and Wetland Status and Trends


· The U.S. has lost over 50% of its wetlands, and despite the contribution of the CWA in slowing down the rate of loss, the nation continues to annually lose over 80,000 acres of the wetlands most important to fish and wildlife resources.    





The CWA has been an important component of the national framework of wetland conservation for over 30 years.  It has been one of the most successful environmental programs in the nation’s history, and has helped measurably improve the chemical, physical, and biological aspects of the country’s water since its enactment.


  


However, the current context is that approximately 53% of the estimated 221 million acres of wetlands originally present in the United States have been lost (Dahl 2000).  The CWA has undoubtedly contributed to a decrease in the rate of wetland loss since 1972.  Although the rate of wetland loss has declined since the mid-1950s, recent studies document that nationwide losses of wetlands most important to waterfowl and other wildlife continue to exceed 80,000 acres per year (Dahl 2006).  Not counting the additions of ponds that have little wildlife value (e.g., farm ponds, golf course ponds, storm water retention lagoons, etc.), the nation has experienced a net loss of over 16 million acres of wetlands since the mid-1950s.  Since 1986, the nation has lost over 2 million acres of vegetated wetlands and 1.4 million acres of freshwater marshes that are among the most important wetlands for waterfowl and other wildlife (data from Dahl 2000, 2006).  These kinds and magnitudes of losses have had a cumulative negative impact on both the waterfowl habitats that our one million supporters care so passionately about, and on the nation’s water quality and other federal interests.





We are not aware of any recently completed systematic analysis of wetland status that could provide a valid basis for comparing pre- and post-SWANCC rates of wetland loss.  However, it reasonable to expect that wetland loss has likely accelerated because of the recent Supreme Court cases and subsequent administrative guidance that have either removed CWA protection from a minimum estimate of 20 million acres of wetlands, or made it much more difficult to establish jurisdiction and/or enforce CWA protections.





Importantly, the CWA has been a key component of several inter-related wetland protection tools, including the Swampbuster provision of the federal Farm Bill, and some states’ wetland protection regulations.  However, in the absence of CWA protection, many wetlands, particularly non-proximate waters such as prairie potholes, are increasingly vulnerable to filling and drainage.  In many agriculturally dominated landscapes, state regulations are weak to non-existent.  This has left Swampbuster, tenuous and relatively limited as its protections might be, as essentially the only remaining wetland protection mechanism for millions of acres of important and valuable wetlands.  Therefore, the future status of wetlands in the U.S. is likely highly dependent upon final guidance and a new rule that restores CWA protection to as high a percentage of wetlands protected before 2001 as possible.             





Legal Backdrop for DU’s Comments


· The Supreme Court’s findings and language in three rulings underscore the importance of interpretation on the basis of the scientific evidence that establishes existence of a “significant nexus” between most wetlands and navigable waters.  Additionally, it is anticipated that if guidance and a potential new rule is clearly based on that compelling body of science, future judicial interpretations will be made with a better understanding of the scientific principles that underlay the Clean Water Act, providing better protection of our nation’s waters, as well as regulatory clarity related to the CWA.     


Although our comments are science-based, it is important that they be considered within the legal context within which they have been developed and are offered.  We are aware of the EPA’s and Corps’ in-depth base of understanding of the CWA and related laws, rules, and judicial history.  However, we think it is important to highlight some of what we believe to be key elements of the legal context that have caused us to focus our limited time on certain elements of the extensive wetland, hydrologic, ecologic, and other science that should collectively inform this issue.


In the U.S. Supreme Court’s (henceforth, “the Court”) unanimous decision in the Riverside Bayview case, the justices “found that Congress’ concern for the protection of water quality and aquatic ecosystems indicated its intent to regulate wetlands “inseperably bound up with the ‘waters’ of the United States”” (as quoted in their SWANCC decision).  They therein recognized the intent of Congress to protect wetlands that are connected to the waters of the U.S.


This recognition set the stage for the first appearance of the now meaningful phrase, “significant nexus,” in the Court’s 5-4 SWANCC decision.  The Court’s majority (including Justice Kennedy) in SWANCC stated that the wetlands at issue in the Riverside Bayview case were considered jurisdictional because they were adjacent to navigable waters and possessed a “significant nexus” with them.   However, the SWANCC decision raised jurisdictional questions regarding many non-adjacent waters, including so-called “non-navigable, isolated, intrastate waters,” and gave legal meaning to the ecological misnomer of “isolated” wetlands.  However, because few wetlands are truly isolated from other waters (Whigham and Jordan 2003), from an ecological perspective they are indeed “inseparably bound up with” navigable waters and therefore often possess the significant nexus for which the Court was looking.  In the end, however, the ruling in SWANCC was a narrow one that essentially simply invalidated use by migratory birds as the sole basis for exerting federal CWA jurisdiction.


In Rapanos, the four dissenters in SWANCC continued to support broad CWA jurisdiction in keeping with expressed Congressional intent.  The plurality, however, supported an unprecedentedly narrow interpretation of the scope of the CWA, essentially protecting only relatively permanent waters and wetlands that directly abut such waters and apparently dismissing the science supporting the fact that many wetlands (and tributaries) have important hydrologic and ecologic connections to these more permanent waters (i.e., are “inseparably bound up with”), even though they might sometimes be miles apart.  Their interpretation placed a scientifically untenable emphasis on the word “isolated” in the context of wetlands and other waters.  


However, Justice Kennedy, while searching for a limit to federal jurisdiction, nevertheless diverged from the plurality in returning to, and putting great emphasis upon some of the language of the SWANCC majority.  He recognized the importance of a “significant nexus” for exerting CWA jurisdiction and stated, “The Corps’ jurisdiction over wetlands depends upon the existence of a significant nexus between the wetlands in question and navigable waters in the traditional sense.” “The required nexus must be assessed in terms of the statute’s goals and purposes,” i.e., the control of pollution (he included silt, as well as chemicals in this category) and other aspects of maintaining the integrity of the Nation’s waters.  Thus, for Justice Kennedy, the “existence” (and not necessarily the “showing” for every individual water) of an ecologically meaningful connection to navigable waters was paramount for exerting jurisdiction. 


Kennedy added, “Wetlands possess the requisite nexus, and thus come within the statutory phrase “navigable waters,” if the wetlands, either alone or in combination with similarly situated lands in the region, significantly affect the chemical, physical, and biological integrity of other covered waters more readily understood as ‘navigable.’”  This is a critically important point in that Justice Kennedy explicitly recognizes the importance of assessing the potential cumulative impact of wetlands, in the aggregate, on fulfilling the purposes of the CWA within a region.  He therefore allows for assessing the jurisdictional status of a wetland within the context of the region and its other waters.  Scientific facts and principles can and must be used to assess the interconnections of waters and wetlands in the aggregate.     


As an indication of the breadth of his interpretation of this point, and its potential application in practice, Justice Kennedy stated, “important public interests are served by the Clean Water Act in general and by the protection of wetlands in particular.” He then cited the example of the hypoxic or oxygen-depleted “dead zone” in the Gulf of Mexico that has been created by nutrient-rich runoff from the Mississippi River, and he alluded to the scientific evidence that “wetlands play a critical role in controlling and filtering runoff.”  His choice of this example is telling, because scientists know that the problem of Gulf hypoxia that he cites is significantly related to the cumulative impact of the loss of many thousands of large and small individual wetlands, involving millions of acres, from across the entire Mississippi River basin.  For the CWA to be genuinely useful in addressing the Gulf of Mexico’s hypoxic zone, jurisdiction must necessarily be viewed broadly, and certainly as closely as possible to the pre-SWANCC jurisdictional baseline that existed for decades.   


Finally, Justice Kennedy not only recognized the importance of direct and indirect hydrologic connections, he also explicitly highlighted the critical nature and validity of ecological relationships, stating that “Given the role wetlands play in pollutant filtering, flood control, and runoff storage, it may well be the absence of hydrologic connection (in the sense of interchange of waters) that shows the wetlands’ significance for the aquatic system.”  This, too, is a scientifically critical point in that he explicitly recognizes the diversity of values that functional wetlands provide to society, in this case as those values relate to navigable waters and are derived from even “isolated,” physically non-proximate  wetlands.  Justice Kennedy recognizes here that the absence of a hydrologic connection may be what makes a wetland important to navigable waters.  We will show in our comments how this statement is particularly important relative to jurisdiction over wetlands such as those in the prairie pothole region (even though potholes are in fact generally hydrologically and ecologically interconnected and in the aggregate have a significant nexus to downstream navigable waters), and provides the foundation for the “compelling scientific basis for treating a group of such waters as similarly situated waters in the same region.”[footnoteRef:1]   [1:  Taken from Section 6, “Other Waters That Are Not Physically Proximate to Jurisdictional Waters,” in the draft guidance.] 



In light of this legal backdrop, the emphasis of our comments will therefore be placed on demonstrating the scientific bases for the multitude of “significant nexuses” that exist, as viewed by Justice Kennedy, between wetlands, streams, and other waters and that ultimately, either individually or in the aggregate, impact the chemical, physical, and biological integrity of the Nation’s waters.                 


The Language and Standards of Science and the Law


· The language and construction of the guidance should seek to avoid the often necessarily conditional language of science being confused by the regulatory and judicial systems as being synonymous with “speculative.” To fulfill the purposes of the Act in a science-based fashion, we recommend that a “preponderance of the science” standard be applied to the maximum extent possible, as reflected by the standard practices of science as they are applied to land management decisions and practices.    


The confusing judicial findings make clear that it will be important in finalizing guidance and pursuing a rulemaking to explicitly recognize and consider the misunderstandings that can result from the inherent differences between the languages of science and law.  For example, after stating in his Rapanos decision that “when wetlands’ effects on water quality are speculative or insubstantial” [emphasis ours] they would fall outside the protected class of “navigable waters,” Justice Kennedy went on to express concern over the Corps’ use of “conditional language,” such as “potential ability” and “possible flooding” as applied to the relationship between a wetland and a jurisdictional water.  


Outside the context of specific findings applicable to a specific situation or relatively narrow class of circumstances, typically involving statistical measures of “significance,” the natural language of scientists is to necessarily speak conditionally when applying specific findings more broadly.  Scientists are trained to carefully communicate in this conditional fashion and qualify findings so as not to overstate importance of, or inject bias into their research results.  Indeed, rigorous peer review as part of the publication process may also lead to even more conditional and qualifying statements than necessary in many instances.  


With the accumulation of sufficient evidence, however, confidence among scientists in the general applicability of findings grows and the use of conditional language is reduced.  Nevertheless, while having complete conviction in the general truth of the principle, they will still necessarily use caution in applying the generality to individual circumstances.  That inherent nature of the language of science is apparently at times misconstrued by the legal system (and unfortunately by the media and many or most other non-scientific audiences) as representing speculation.  


In that light, we encourage the agencies to not let the often inherently conditional language of science detract from the ability of the guidance and a potential rule to be applied in ways that fulfill the broad purposes of the act, while also satisfying the intent and requirements of the Court’s decisions.  To borrow from a legal perspective, we suggest that progress toward fulfilling these dual objectives can be enhanced by applying the relevant science to the question of jurisdiction by viewing it within a “preponderance of the science” standard that is applied as generally as justified by the science, rather than using a standard that demands scientific proof within the context of individual wetlands.


Some of Justice Kennedy’s language regarding categorical and/or regional protection of wetlands explicitly entertains this approach.  Furthermore, in their 9-0 Riverside Bayview decision, the Court explicitly recognized that while “not every adjacent wetland is of great importance to the environment of adjoining bodies of water,” “if it is reasonable for the Corps to conclude that in the majority of cases adjacent wetlands have significant effects on water quality and the ecosystem, its definition [of adjacency] can stand.”  


With regard to the current issue of how the guidance and rules should be applied to finding jurisdiction, these statements by a unanimous Court should be considered relevant and very important.  If adjacency is interpreted within the context of “functional” relationships that exist between waters (as our comments will strive to demonstrate) rather than using physical adjacency or proximity as a surrogate measure of nexus, the views of the Court as quoted above would support the use of the “preponderance of the science” standard in extending jurisdiction to wetlands which as a class have been shown to possess a significant nexus to other waters, even in the absence of individual studies for individual wetlands.                       


Structure of DU’s Comments


· Our comments will largely follow the structure of the draft guidance, and will focus on Sections 3, 5, and 6.  However, the legal descriptors of “adjacent” and “not physically proximate” as applied to wetlands create an artificial dichotomy among wetlands that in nature exist as a continuum.  Thus, we will not attempt to segregate the scientific literature we cite into these two groups, although we will provide distance information where available and applicable.   


To facilitate the agencies’ consideration, the structure of our comments will mirror the format of the draft guidance.  We will focus on the science relevant to the issue of the definition of “waters of the U.S.,” the preponderance of which we believe supports a broad interpretation that would restore CWA protections to a high percentage of wetlands for which protections have been in doubt since the SWANCC and Rapanos decisions and subsequent 2003 and 2008 guidance. 


Most of our emphasis will be placed on Section 3 - Significant Nexus Analysis, Section 5 – Adjacent Wetlands, and Section 6 – Other Waters.  However, much of the literature that we cite and points that we make in the context of sections 3, 5, or 6 will be just as applicable to these other sections.  This is primarily the result of two inter-related points.  First, there has been much confusion propagated as a result the past characterization by the courts of some wetlands as being “isolated.”  For the most part, the concept of an “isolated wetland” is a legal construct with little to no meaning from within a scientific context because very few wetlands are truly isolated.  Scientists recognize that virtually all wetlands are interconnected, hydrologically, chemically and/or ecologically, with other waters.  Scientists attempted to provide use of the term “isolated” some validity (consistent with the intent of its original use by the Courts) by adding a qualifier and referencing “geographically isolated wetlands.”  However, this accurate but cumbersome phrase was frequently shortened to “isolated,” thereby propagating the confusion and scientific mischaracterization.  We note with scientific satisfaction that the draft guidance does not use the phrase “isolated,” but rather uses the more scientifically accurate descriptor, “physically non-proximate.”   


The second, closely related issue pertains to the concept of adjacency.  The courts seem to view adjacency as a surrogate measure of the potential significance of the nexus between a wetland and navigable water.  However, although distance is undeniably an important component of the nature and degree of connections that exist between many water bodies, distance is by no means the only important issue in the case of many wetlands and navigable waters.  In other words, as we will show with examples from the scientific literature, the distance between a wetland and navigable water is not necessarily proportional to the strength of a nexus or its significance between those two water bodies.  At times, wetlands many miles from a river may have a more significant nexus to the river than a nearby wetland in an ecological context.


For these interrelated reasons, the organization of the literature that we will cite will not attempt to make a separation along the continuum of adjacent and non-proximate waters, except to reference distances when they appear in the literature and are relevant to the points being made herein.  In many cases, it will be clear that wetlands located many miles from traditionally navigable waters possess a documented significant nexus with those navigable waters..  In general, our comments will seek to show that the preponderance of the scientific evidence supports the fact that ecologic and hydrologic nexuses exist between most wetlands and other waters and downstream or downslope traditionally navigable waters, and that in the aggregate these nexuses are significant in their effect on “the chemical, physical, and biological integrity of the Nation’s waters.”  In fact, in the absence of unreasonably constrained definitions of “in the aggregate” or “significant,” a lack of a significant nexus would be a rare exception.           


Draft Guidance and Potential Rulemaking: Overview


· Ducks Unlimited supports the draft guidance as an important first step toward restoring wetland protections under the CWA.  However, we believe that it does not go as far as the science and law supports, and we will provide scientific information that we encourage the agencies to use to provide additional protection to some key wetland systems in the final guidance and/or a proposed rule.  We also strongly encourage the agencies to proceed expeditiously with a formal rulemaking to further extend protection to waters as consistent with the science and the law, and to make the entire process of CWA implementation more efficient and less costly to the regulated community, other affected parties, and to the agencies themselves. We support the clarification that the draft guidance provides regarding the long-standing statutory exemptions, particularly those related to agricultural practices that would be untouched by the guidance.  We suggest that those exemptions be even more explicitly highlighted. 


In light of the science that has already been brought to bear on the question of the significant nexuses that exist between wetlands [“and other waters” should henceforth be implied as being included when “wetlands” is referenced in this context] and traditional navigable waters [throughout the document, when referencing the need to establish a significant nexus for a wetland, our comments will often simply reference “traditionally navigable water” or “navigable water,” and this phrase is also meant to include “interstate/international waters.”], and in light of the experience that the agencies have gained with the existing guidance released in 2003 and 2008 it is appropriate that the agencies have moved forward with issuing revised guidance.  


Ducks Unlimited supports the advances that the draft guidance makes in restoring CWA protections to many tributaries, adjacent wetlands and other waters.  This guidance is a positive first step.  It is a significant improvement over existing guidance in that it is more true to the related science, more true to the view of the majority on the Court and particularly to Justice Kennedy’s opinion, and more protective of wetlands and therefore more true to the intent of Congress and the purposes of the CWA.  It also provides more clarity and certainty regarding the waters that will be considered jurisdictional and protected by the CWA and those that will not.  CWA processes and administration under the interim guidance released immediately subsequent to the SWANCC and Rapanos cases, and under the 2003 and 2008 guidance, seem to have been universally frustrating.  Permit applicants, farmers, conservationists, landowners, communities, state and local agencies and other affected entities have all long expressed a strong desire for greater certainty and clearer processes since SWANCC, and this guidance takes an important step toward that objective.  Ducks Unlimited encourages the agencies to finalize the guidance as quickly as possible.    


Overall, we believe that the draft guidance does not go as far toward restoring CWA protection to wetlands and other waters as the science allows, and we therefore encourage the agencies prepare as comprehensive a set of guidance as possible within the scope of their legal authorities.  We understand that there are legal limitations to the scope of the revisions that can be made through revised guidance.  Thus, we are pleased to note that the agencies anticipate proposing revisions of existing regulations through a formal rulemaking process.  Ducks Unlimited encourages initiation of such a rulemaking as soon as possible in order to extend CWA wetland protections as far as the science and the law allows, and to streamline the administrative processes for the benefit of the regulated community, for conservation, and for the agencies themselves.  Two Court justices explicitly called for it in their Rapanos opinions.  Other opinions at least implicitly encouraged it, including Justice Kennedy who stated, “Absent more specific regulations, the Corps must establish a significant nexus on a case-by-case basis when seeking to regulate wetlands based on adjacency to nonnavigable tributaries.”  As the agencies know very well, even in instances in which a preponderance of the science would indicate that a significant nexus is very likely to exist, a case-by-case showing is often very difficult, often necessarily time-consuming (such as the documentation of important, but sometimes very slow, groundwater connections), and therefore more costly and perhaps unnecessarily frustrating to both the agencies and the permit applicants.








Draft Guidance: Introduction and Summary of Key Points 


We support the agencies not addressing the regulatory exclusions for waste treatment systems and prior converted croplands in this guidance.  We were also pleased to see the explicit mention that the longstanding exemptions for normal agricultural, forestry and ranching practices (among others) are unequivocally unaffected by this guidance.  We recognize these issues have been a significant concern for agriculture and some other parties, and there has been significant misunderstanding about the intent of legislation proposed in recent Congresses regarding these issues.  Thus, in order to avoid unnecessary distractions from the important questions more directly involved with the draft guidance, it is important that these exemptions and regulatory exclusions are explicitly highlighted as being unaffected in any way.


The Summary of Key Points is helpful in several respects.  First, it provides a concise summary of: (1) the waters that are categorically protected by the CWA; (2) the waters and wetlands that require a determination of a significant nexus to jurisdictional water; and (3) aquatic areas that are not protected by the CWA.  Although in our comments we will offer support for extending the list of waters that are categorically protected in the final guidance and/or a proposed new rule, this kind of a summary will be a useful part of the final document.  The explicit listing of the latter category, those areas not protected, is particularly important for addressing misunderstandings and demonstrating that jurisdiction would not and could not be expanded beyond the wetlands and other waters that had longstanding protection during the pre-SWANCC baseline period.  DU has a strong, long-standing partnership with the agricultural community, and this partnership has helped us be aware of their concerns that CWA jurisdiction not be expanded beyond that which existed in 2001.  We support this goal, and the clarification in the guidance of areas not protected by the CWA should be helpful for addressing some significant misunderstandings that exist regarding the level of jurisdiction that could result from the guidance.  


Section 1:  Traditional Navigable Waters


The protection of traditional navigable waters (TNWs) by the CWA is firmly established in law and a multitude of court cases, and this section seems to reflect the long-standing protection of such waters.  Therefore, DU has no suggested changes or recommendations with respect to this section.


Section 2:  Interstate Waters  


Although the definition of interstate waters makes relatively clear that international waters would be included here, the section title might be better and more fully described if it was “Interstate and International Waters.”  We support the view that those waters that flow across or form a part of state boundaries, including those whose waters are shared with Canada and Mexico, should be within CWA jurisdiction.  There are a large number of rivers and streams that flow across our borders into Mexico and Canada, and that flow into shared international waters such as the Great Lakes, the Gulf of Mexico, and the Pacific and Atlantic Oceans.  The proposal that the jurisdiction would extend upstream and downstream for the entire length that the water is of the same stream order should be a minimum standard of jurisdiction relative to protecting these waters.  


We agree with the treatment of wetlands adjacent to these waters in the same fashion as the treatment of all other adjacent waters.  However, the wording should make more explicitly clear that wetlands, in their entirety, would also be considered jurisdictional as interstate and international waters if they form a part of or sit astride state boundaries.  We believe that is the intent of the guidance, but it should be made clearer with an explicit reference to “wetlands.”


Given the legal background discussed previously, we agree with TNWs and interstate / international waters serving as the “anchors” to which jurisdiction is tied and that, based on the science and with time and experience, jurisdiction can be extended upstream and to wetlands based on the demonstrable or predictable significant nexus (based on the preponderance of the science) of these other waters to the “anchors” of the system.    


Section 3:  Significant Nexus Analysis


For the reasons articulated previously as being the central issues to determining jurisdiction in light of the Supreme Court’s SWANCC and Rapanos rulings, Ducks Unlimited is in general supportive of the direction of the guidance relative to determining significant nexus.  However, we submit that the significant nexus determination can be even more broadly applied to the protection of wetlands while remaining fully consistent with the law and the Court’s decisions, and that the guidance should go as far as it can within constraints of the law and preponderance of science, with additional protection offered through a rulemaking based on the available science.


Ducks Unlimited is strongly supportive of the analysis of significant nexus using the aggregation of wetlands and other waters within a region, as Justice Kennedy supports.  With regard to the three elements that the agencies intend to consider in evaluating the presence or absence of a significant nexus, we offer the following points:


(1) We believe that in considering waters to be “similarly situated” waters of the same resource type, “(c) other waters that are in close physical proximity to”[footnoteRef:2] jurisdictional waters is an artificial distinction not rooted in science.  Just as use by migratory birds cannot serve as the sole basis for asserting CWA jurisdiction, as we have stated and will show, distance from jurisdictional waters should also not serve as the sole basis upon which to exclude a waterbody from consideration as potentially having a significant nexus to a TNW or other jurisdictional water.  This interpretation is fully consistent with Justice Kennedy’s opinion.  Wetlands of the same type that are situated within a watershed is a more appropriate and science-based approach to evaluating significant nexus than is the approach of eliminating all those similar wetlands within the watershed that are not close to a jurisdictional waterbody, and then conducting the significant nexus analysis.  We believe, and will demonstrate as a general principle using several key example landscapes, that “there is a compelling scientific basis for treating a group of such waters as similarly situated waters in the same region.”[footnoteRef:3]    [2:   Quote from Section 3, page 8 of the draft guidance. ]  [3:   Footnote vii in the draft guidance.] 



          


(2) We believe that there is a sound basis for using watersheds as the starting point for defining a “region.”  In addition, we support the principle espoused in the draft guidance of allowing for some flexibility in the use of watershed-based analyses by field staff.  However, we believe that an additional layer of flexibility would in many cases be scientifically justified, would in those cases be consistent with Justice Kennedy’s perspective on what constitutes a “region,” would lead toward greater clarity and certainty, and would provide the basis for a much more effective and efficient regulatory process.





We would suggest that a combination of watersheds and physiographic regions or ecoregions be used to delineate groups of watersheds that could be scientifically viewed as sufficiently similar to constitute a “region.”  In a significant number of situations, the “single point of entry” watershed to a TNW or interstate water will cause work, i.e., jurisdictional determinations, to be unnecessarily repeated for adjacent watersheds when the wetland, riverine, and other land use conditions for adjacent watersheds would be largely indistinguishable.  For example, there are a number of watersheds with a single point of entry lined up north to south in Minnesota and North Dakota along the Red River.  Many of these are in the same physiographic region, and in many cases the current and past land use mirrors one another.  Unless there was a valid scientific and hydrologically based reason to separate them, a significant nexus analysis of the wetlands and waters in one watershed could likely be applicable to the next.  





There are numerous such examples of single point of entry watersheds that would be sufficiently similar, ecologically and hydrologically, to be grouped as conditions justify.  We would expect that EPA regions and Corps districts could evaluate the lands within their respective responsibilities to devise groupings of single point of entry watersheds that were scientifically valid to serve as “regions” for significant nexus analyses.





Such multi-watershed regions, when delineated using scientifically valid processes, would then permit the use of jurisdictional determinations in subsequent determinations across a larger area.  This would significantly increase the efficiency of the review and permitting process, and over time and the accumulation of determinations would bring an increasing degree of certainty to the system. 





We are pleased to see that staff are not expected to develop new information on similarly situated waters, and that they are encouraged to use scientific information from the literature in conjunction with site-specific information.  This will promote and support the use of the preponderance of the science standard that is most appropriate for applications of science to field situations such as these jurisdictional situations.  However, it also will require a sufficiently rigorous review and documentation process for each determination to allow for use in future reviews, and for the compilation of this information into a useful scientific compendium and bibliography.  In addition, because the availability of field studies is highly variable across the landscapes of the U.S., this will allow the more general application of scientific literature to the extent that it is scientifically valid to apply it to other geographic situations.





Significant Nexus Analysis: Regional Examples





To provide support for the analysis of significant nexus using the kinds of scientific information discussed in the draft guidance, our comments will provide information for wetland types and regions from around the country.  We place some specific emphasis on several regions that are notable for the concentrations of physically non-proximate wetlands that they contain.  While we put special focus on the Prairie Pothole Region, we have also compiled similar information on playa lake wetlands of the Southern Great Plains.  Similar information for landscapes such as the sandhill wetlands of Nebraska and the coastal wetlands of Texas is also important and distributed through the information pertaining to wetland functions as they relate to significant nexus.   The wetland types and regions that we have focused on were selected for emphasis for several reasons: (1) they are all key wetlands and landscapes for waterfowl conservation; (2) wetland loss has been significant in each region and the remaining wetlands are highly threatened in the absence of CWA protections; (3) there is literature that clearly demonstrates the abundance and strength of the significant nexuses that exist among these waters and with TNWs or with interstate / international waters; (4) these wetland types largely fall into the “other waters” of Section 6 of the guidance, with most of these wetlands falling within the physically non-proximate category of waters; and, (5) despite being physically non-proximate, there is a compelling scientific basis for the vast majority of these waters being considered jurisdictional on the basis of Justice Kennedy’s significant nexus standard.  Our intent is that demonstrating the compelling basis for the significant nexus of these other, physically non-proximate waters with TNWs will aid in demonstrating and underscoring the strong, scientific basis for the existence of a significant nexus of most other waters and wetlands with the jurisdictional “anchors.”





We will also provide functional information that relates to significant nexus analyses outside of those particular regions and adds to the strength of the cumulative body of science that supports the fact that the vast majority of wetlands and other waters do indeed have a significant nexus with TNWs, and that if a presumption were to be made, it would be that based on the science and examples herein, a significant nexus exists unless there was scientific evidence or valid reasons to predict otherwise.





Prairie Pothole Region


The Prairie Pothole Region (PPR; Figure 1) of the northern Great Plains encompasses over 300,000 square miles, and is the most important breeding area for ducks (e.g., mallards, blue-winged teal, northern pintails, canvasbacks) in North America (Ducks Unlimited 2001).  An estimated 50% of the total average annual production of continental duck populations originate from this region (Dahl 1990), including 70% in wet years (Ducks Unlimited 2001).  One analysis (U.S. Fish and Wildlife Service 2001) suggested that duck production in the PPR of the U.S. northern prairies would decline by over 70% if all wetlands less than 1 acre were lost, and another analysis (Johnson 2010) estimated that pre-CWA wetland loss in a five-county portion of the PPR in west-central Minnesota resulted in a reduction in waterfowl productivity in excess of 80%.  Because of the PPR’s importance to continental waterfowl populations, and as a response to the challenges or wetland loss in the region, Ducks Unlimited and its partners have expended billions of dollars to protect and conserve the wetlands and other habitats that remain in the region.  However, despite those investments, including significant resources of the federal government, there continues to be a net loss of wetlands in this important region (Dahl 2006).  Oslund et al (2010) documented that the Prairie Coteau portion of Minnesota’s PPR lost 15% of its wetlands between 1980 and 2007, and the Minnesota River Prairie ecological region lost 7.9%.     


Prairie pothole wetlands are stereotypical examples of wetlands that would generally be characterized as being physically non-proximate, or “geographically isolated.”  The region is characterized by high wetland densities, and typically contains between 15 and 150 wetlands per square mile. (National Wetlands Working Group 1988; Figures 2 - 6).  With high wetland densities over such a large area, it is estimated that there were originally approximately 20 million acres of prairie pothole wetlands, largely in the Dakotas, Minnesota and Iowa, and one study estimated that wetlands covered approximately 25,000 square miles of the region (van der Valk and Pederson 2003).  However, it is estimated that only approximately 7 million acres of these wetlands remain, equating to a ~66% overall lose (U.S. Dept. of the Interior 1988).  


In general, the PPR possesses a limited internal drainage system, so inflow and outflow to prairie potholes via streams is uncommon (Winter and Woo 1990).  One analysis (Petrie et al. 2001) documented that most (>95%) prairie potholes would likely not be considered adjacent to, or even located (~50%) within 0.6 mi of navigable or jurisdictional waters.  We will provide a sense of the documentation and scientific literature that demonstrates that prairie potholes, in the aggregate, generally possess a significant nexus with navigable waters as outlined by Justice Kennedy.  In many cases, however, this case is most efficiently and convincingly made at watershed scales larger than the single point of entry watershed.


There are several compilations of peer-reviewed literature and related information (e.g., Tiner et al. 2002; several papers in the September 2003 special issue of the journal Wetlands; attached annotated bibliography, Mykut 2006) that provide an abundance of detail regarding the points that we refer to in these comments.


Prairie Potholes: Surface Water Storage and Flood Attenuation


Prairie pothole wetlands and their function of flood water retention could have been what Justice Kennedy had in mind when he wrote that, “given the role wetlands play in pollutant filtering, flood control, and runoff storage, it may well be the absence of hydrologic connection (in the sense of interchange of waters) that shows the wetlands’ significance for the aquatic system,”  and that “wetlands possess the requisite nexus, and thus come within the statutory phrase “navigable waters,” if the wetlands, either alone or in combination with similarly situated lands in the region, significantly affect the chemical, physical, and biological integrity of other covered waters more readily understood as ‘navigable.’” The abundance and density of potholes on the landscape of the PPR in conjunction with their general lack of direct surface water connection to streams and rivers is precisely what creates the basis for an especially significant nexus between these wetlands and navigable waters like the Red, Missouri and the Mississippi rivers. 


Their nature and position on the landscape is the primary reason that potholes can capture runoff and store it in non-contributing basins, i.e., wetlands and lakes (Winter et al. 1984).  In general, the presence of many isolated wetlands decreases runoff velocity and volume by releasing water over an extended period (Carter 1996).  The net effect of this important wetland function is to abate flooding by lowering and moderating the peaks of flood stages, thereby reducing flood damages (Mitsch and Gosselink 1986).  Prairie potholes store surface water and attenuate flood flows (Hubbard and Linder 1986; Gleason and Tangen 2008; Minke et al. 2009), and potholes in North Dakota have been estimated to hold roughly half the surface water within the state (Ripley 1990). Winter (1989) stated that for selected watersheds in Minnesota, mean annual flood increases were inversely related to the percentage of lakes and wetlands within the watersheds.  Stated another way, the flood increases in the watersheds Winter (1989) studied are directly proportional to the amount of drainage of lakes and wetlands within the watersheds.”


However, wetland drainage has significantly decreased the cumulative storage capacity of wetlands (Dahl 1990; Dahl and Johnson 1991), and this decrease has been linked to increases in the frequency of flooding in and around the PPR (Brun et al. 1981; Miller and Frink 1984; Miller and Nudds 1996; Manale 2000).  In most cases, when a pothole is drained or filled, the water that would have otherwise been retained in the basin is diverted to a ditch or other conveyance makes its way to a navigable waterway much more rapidly than when the wetland was intact.  The significant nexus between the intact pothole and the nearest navigable water, described best as the “absence of [direct] hydrologic connection,” then becomes apparent as the altered flow pattern brings more water, carrying more sediment, nutrients and other pollutants, much more rapidly, to the navigable water and downstream communities, farms, and other downstream landowners.  For example, a recent study of the Broughton Creek watershed in the northeast PPR (Yang et al. 2008) documented that 70% of the wetlands had been lost or degraded due to drainage between 1968 and 2005.  These wetland impacts were associated with a 31% increase in area draining downstream, which was associated with a 30% increase in stream flow and an 18% increase in peak flow.  Johnson et al. (1997) reported that about 33% of the drained wetlands in the flood-prone Vermillion River watershed (southeast South Dakota) flowed into artificial drainage ditches, and that a quantity of water equivalent to about half of the river’s annual flow could be stored by restoring those wetlands.


Hey (1992) estimated that as a result of approximately two-thirds of the original potholes having been lost through drainage, the region has lost 20-30 million acre-feet (0.87 – 2.2 trillion cubic feet) of water storage capacity.  A number of studies have concluded that loss of pothole wetlands has contributed significantly to flooding and increases in associated damages along the Red River of North Dakota and in portions of Minnesota and Iowa (e.g., Campbell and Johnson 1975; Moore and Larson 1979; Brun et al. 1981).  Ludden et al. (1983) found that small basins in the Devil’s Lake watershed in North Dakota could store 72% of the total runoff from a 2-year frequency flood and approximately 41% of the total runoff from a 100-year frequency flood, with Malcolm (1979) and Gleason et al. (2007) and others reporting impacts of similar magnitude for north central North Dakota and western Minnesota, respectively.  Hann and Johnson (1968) found that depressional areas in north central Iowa had the ability to store more than one-half inch of precipitation runoff within their individual watersheds.    


The results of several studies that shed light on the issue from a converse approach, strongly support the same contention of a significant nexus between prairie potholes, in the aggregate, and nearby (viewed from a regional, but certainly ecologically valid scale) navigable waterways.  Gleason et al. (2008), based on a study covering almost 500 wetlands across Iowa, North Dakota, South Dakota, Minnesota, and Montana, conservatively estimated that wetland catchments covering ~1.1 million acres on USDA Conservation Reserve Program and Wetland Reserve Program lands can capture and store an average of 1.1 acre-feet of water per acre of wetland (a total of more than 1.2 million acre-feet [52.2 billion cubic feet] of water).  This estimate did not account for the additional water that would further reduce water flowing to the navigable waters as a result of infiltration to groundwater, evapotranspiration, and transport to the atmosphere.  Although these particular areas represented pothole wetlands that were restored to the landscape as a result of a voluntary government incentive program, the clear inference that can be drawn is that if this quantity of natural wetlands were lost because of a lack of CWA protection, there would be significant impacts from more than 1.2 million acre-feet of water flowing more directly and quickly to the nearest downslope navigable waters.  


Gleason et al. (2007) simulated the effects of wetland restoration in the upper Mustinka sub-basin (west central Minnesota; Red River valley) and found that restoring 25% of the restorable wetlands there would increase flood storage by 27-32%, and a 50% restoration would increase storage by 53-63%.  Similarly, if viewed as if those wetlands were natural wetlands remaining on the landscape and impacts of their removal  was under consideration, these results provide a sense of the magnitude of impacts on downstream waters, i.e., the significance of the nexus, as a result of the lost flood storage capacity.     


Kurz et al. (2007) modeled peak flow reductions associated with artificial storage of precipitation on flooded agricultural lands in the Red River valley of the north central PPR, and estimated that with both conservative (259,000 acre-feet) and moderate (2,188,400 acre-feet) storage volumes placed on the landscape, flood stages like those of the flood of 1997 on the Red River could have been reduced by 2-5 feet at Grand Forks.  Thus, it is reasonable to predict that similar impacts of flood attenuation would be associated with similar storage volumes in natural wetlands, again demonstrating the significant nexus that exists between the aggregate of these non-proximate wetlands on the landscape with navigable waters.


 Although potholes typically are not directly hydrologically connected to other waters via surface connections, during wet periods water tables rise and surface water levels reach outlet elevations of most potholes (Sloan 1972; LaBaugh et al. 1998; Winter et al. 1998; USGS 1999).  This phenomenon results in temporary but direct hydrologic connections among and between potholes, and between complexes of potholes and the streams and rivers in the region, with associated impacts on regional water regimes in navigable waters and their tributaries (Stichling and Blackwell 1957; Sloan 1972; Leitch 1981; Winter 1989; USGS 1999; Leibowitz and Vining 2003).  


Prairie Potholes: Ground Water Relationships


Potholes and many other physically non-proximate waters can, and very often do, contribute to groundwater recharge (and discharge), and this groundwater often continues to move downslope toward intermittent or flowing streams ultimately terminating in navigable waters (Winter et al. 1998).  For prairie potholes, where the water table tends to be a subdued image of the topography and is generally very near the land surface (Sloan 1972), pothole wetlands can serve as groundwater recharge sites (Euliss et al. 1999).  In the PPR, there is little groundwater recharge under dry uplands outside depressions, and groundwater recharge from small depressions constitutes a large proportion of the total recharge in many areas (van der Kamp and Hayashi 1998).  A number of studies have shown that connections between the groundwater and surface water in the isolated potholes occur mainly at the shoreline zones where more impermeable soils of the basin grade into more permeable soils in transition zones, or through fractures in the basins’ substrate (Williams and Farvolden 1967; Millar 1971; Eisenlohr and Sloan 1972; Sloan 1972; Weller 1981).  Furthermore, because seepage contributions to groundwater are greatest where wetland shoreline is largest relative to the water volume (Millar 1971), the smallest pothole wetlands are proportionately more important to groundwater connectivity.  Sloan (1972) stated that surface water seepage to groundwater was greater for ephemeral and temporary wetlands than for other wetland types.  Thus, in the PPR (as in many other regions), the size and permanence of wetlands is not necessarily proportional to the significance of the wetlands’ (in the aggregate) nexus to navigable waters. 


Some potholes have a net seepage outflow (groundwater recharge basins), others have a net seepage inflow (groundwater discharge basins), and many basins function alternately and at times have a net outflow into the groundwater and at other times have a net inflow (Sloan 1972; LaBaugh et al. 1998).  Hubbard and Linder (1986) concluded that approximately 12% of the total storage capacity of wetlands in an area in northeast South Dakota infiltrated to groundwater as recharge, and that drainage of potholes therefore significantly reduces ground water recharge rates.  Net seepage outflow into the groundwater can more typically amount to 20-30 percent of the total water loss for prairie wetlands (Eisenlohr and Sloan 1968; Shjeflo 1968; Eisenlohr and Sloan 1972; Winter and Rosenberry 1995).  


Pothole wetlands are generally connected to and continuous with the groundwater in the surrounding area in relatively local groundwater flows (van der Kamp and Hayashi 2008), and these surficial aquifers can extend up to several miles.  Regional aquifers are located deeper than the surface aquifers, and water flow into and through these deeper aquifers can be significant in locations in which they underlay an extensive area, and often flow to distant discharge areas (van der Kamp and Hayashi 2008).  While a relatively small portion of recharge water flows to these deeper, geographically more expansive regional aquifers, this portion of the groundwater recharge from wetlands is important for sustaining groundwater resources (van der Kamp and Hayashi 2008).  Input from wetlands on the topographically higher parts of the landscape (such as the Missouri Coteau and Prairie Coteau in North and South Dakota and Minnesota, where wetland densities are often highest) most commonly recharge regional aquifers.  Hayashi et al. (1998a) documented for one wetland that approximately 4% of infiltration reached a regional aquifer, so multiplied by tens of hundreds of wetlands in a region this clearly can be significant volume of water in the recharge of aquifers.  


To support CWA jurisdiction, it is important to note that the groundwater to which the pothole wetlands are linked subsequently provides input to lower-lying wetlands and stream valleys (van der Kamp and Hayashi 1998).  Numerical simulation of regional groundwater flow systems in Stutsman and Kidder counties, North Dakota, portrayed lateral movement of groundwater flow over 16 to discharge into Pipestem Creek, a prominent stream in the region (Winter and Carr 1980).  


In another area of the PPR in northwest Minnesota, Cowdery et al. (2008) demonstrated that horizontal hydraulic conductivity in shallow aquifers was high and that these aquifers can extend tens of miles in the region and interact with deep aquifers in some areas.  Surface aquifers were recharged in significant part from surface waters, particularly seasonal and ephemeral wetlands.  Notably, discharge areas for the water from these shallow aquifers included surface waters, as well as withdrawal from wells. In fact, 17-41% of the water from the surface aquifers was discharged to surface waters that left the study area, and groundwater discharge comprised 30-71% of all surface drainage flow, helping to maintain base flow.  Van Voast and Novitzki (1968) concluded that groundwater and surface water interconnections (including flowing waters) were typical in the Yellow Medicine River watershed in the PPR region of southwest Minnesota.      


Prairie Potholes: Water Quality Relationships


Potholes act as a sink for nutrients, including those widely used for agricultural purposes, thereby improving the quality of runoff water (Davis et al. 1981; Crumpton and Goldsborough 1998; van der Valk 1989; Whigham and Jordan 2003).  Yang et al.’s (2008) study of the Broughton Creek watershed demonstrated that a 31% increase in nitrogen and phosphorus load from the watershed and a 41% increase in sediment loading were associated with wetland loss in the watershed.  Thus, when as a result of ditching or filling wetlands the retention time of water is shortened or eliminated and its associated biochemical processes are significantly altered, the cleansing or filtration function of the former wetland is lost or degraded and there are direct negative impacts on the quality of receiving navigable waters.  Similarly, water retained in a pothole is cleansed of much of its load of pollutants via biochemical processes before it enters groundwater and flows laterally to other areas and other waters, or downward into deeper aquifers.  


Goldhaber et al. (2011) indicated that oxygenated groundwater in the region interacts with soil constituents and focuses sulfate-bearing water from topographically higher to lower areas.  Of course, drainage courses which ultimately flow to navigable waters are the topographically lowest areas in the landscape, and would therefore be chemically altered as a consequence of changes to the connections between wetlands, groundwater, and the flowing waters.  In addition, Cowdery et al. (2008) noted that one of the discharges of aquifers was withdrawal from wells for domestic and farm/ranch use.  Therefore, filling of pothole wetlands so that infiltration is reduced or water quality affected, or the addition of pollutants to the wetland from any source, would likely ultimately affect the well water quality (as well as quality of navigable waters receiving discharges from the affected aquifer from either surface or subsurface flow).


Blann et al. (2009) provided an important and comprehensive review of the effects of agricultural drainage in the southern PPR on the aquatic ecosystems of the region.  Their work provides an excellent overview of the inter-relationships between predominately physically non-proximate wetlands, groundwater, and flowing waters that are or could be jurisdictional.    


In summary, when potholes are drained or filled and no longer fulfill their water quality improvement functions, the water quality of the receiving downstream navigable waters is negatively affected because the waters flowing through the drained basins are directly linked to the downstream waters.  The extent to which navigable waters are impaired depends upon the scale of the altered inputs, thereby reinforcing the importance of using an appropriate watershed scale, or groupings of watersheds, to assess aggregate impacts.  Again, we believe that Justice Kennedy’s choice of the Gulf of Mexico’s hypoxic zone as an example of the type of water quality issue that the CWA is intended to address should shed some light on the scale of watersheds that should be used to assess aggregate impacts.  While we do not believe that he would consider the entire Mississippi River watershed as the basis for such determinations, we again suggest that a single point of entry watershed will in many cases be too small to appropriately assess aggregate impacts of wetlands similarly situated within a region.  Thus, we would again suggest that a combination of watersheds and physiographic regions or ecoregions should be used to delineate groups of watersheds that could be scientifically viewed as sufficiently similar to constitute a “region.”         


Prairie Potholes: Biological Nexus


Although prairie potholes are significant on a continental scale due to their importance to waterfowl and other migratory birds, because of the relative paucity of internal drainage networks there has not been much research on the biological connections between these non-proximate wetlands and navigable waters.  In one important study, however, Lannoo (1996) demonstrated that where PPR wetlands have been connected to navigable waters (e.g., in the Iowa Great Plains region), amphibian populations in the formerly isolated wetlands have decreased significantly.  Thus, in an instance such as this, the creation (by draining and ditching) of a surface hydrological nexus where none previously existed between the wetland and navigable water had a significant negative effect on the biological integrity of the waters involved. 


Prairie Potholes: Economics


Some of the greatest economic impacts associated with the wetland-navigable water significant nexus considerations in the PPR are those associated with flood damages as a result of lost flood attenuation functions.  For example, the estimated net benefit of artificially storing water in the Red River valley as described by Kurz et al. (2007) exceeded $800 million over 50 years in some scenarios as a result of reduced flood stages in the Red River and avoided damages and other benefits.  Given the extent of seemingly increasingly frequent damaging floods along rivers in and flowing out of the Prairie Pothole region (as well as in other areas around the country), the economics associated with avoided damages through wetland protection and maintenance of flood water storage functions should be an important component of significant nexus analyses.  


One recent study (Yang et al. 2008) also estimated the value of the nutrient removal and carbon sequestration services lost due to draining or altering wetlands in the Broughton Creek watershed since 1968 to be $430 million.


Playa Wetlands


The science of playas (often referred to as “playa lakes”) and related waters provides another excellent demonstration of the predominance of the existence of linkages and a significant nexus between even physically remote wetlands and navigable waters, in this case via critical groundwater connections.  


 


Playas are relatively shallow, ephemeral, closed-basin wetlands usually not proximate or adjacent to navigable waters (Figure 7).  These shallow, typically circular basins often lie at the lowest points in relatively flat watersheds, and each collects runoff from the surrounding area. About 66,000 playas remain in the relatively flat topographic landscape of the southern Great Plains of Kansas, Colorado, Oklahoma, Texas, and New Mexico (Playa Lakes Joint Venture http://www.pljv.org; Figure 8).  The Ogallala (or High Plains) aquifer underlies about 170,000 square miles and is shared by eight states, including much of the playa region.  This aquifer is the primary source of water in the region with about 97% being used to support irrigated agriculture (Maupin and Barber 2005), and the water has an economic value of approximately $20 billion (Moody 1990).  The aquifer also provides drinking water for about 82% of the region’s residents (Maupin and Barber 2005). 


. 


Conceptual models have proposed for years that the playas are critical recharge zones for the Ogallala (e.g., Wood 2000).  Gurdak and Roe (2009) recently provided a comprehensive synthesis of the related literature (approximately 175 studies) and concluded that playas are pathways of relatively rapid recharge and provide an important percentage of recharge to the Ogallala aquifer.  Thus, playas are, in the aggregate, critical to supplying water to an important, interstate water body, and they therefore impact the water quantity of the underlying aquifer (Gurdak et al. 2009).  Furthermore, Rainwater and Thompson (1994) stated that landscape changes increased water collection in playas and that infiltration had also increased.  They further stated that these factors increased the contribution of playas to Ogallala aquifer recharge and that, in some areas, infiltration from playas that receive runoff are the principal source of aquifer recharge.





Understanding that the CWA has no jurisdiction over groundwater, the importance of the aquifer to human health, welfare and economic benefit is therefore not a direct, independent concern of the Act except as it is affected by condition of surface water and wetlands.  However,  Weeks and Gutentag (1984) stated that groundwater from this aquifer discharges naturally into flowing streams and springs, and that the aquifer and valley-fill deposits and associated streams comprise a stream-aquifer system that links the High Plains aquifer to surface tributaries of the Platte, Republican and Arkansas rivers, as well as the Pecos and Canadian rivers (Kreitler and Dutton 1984).  Slade et al. (2002) showed that channel gain or loss in Beals Creek (in the Colorado River of Texas) corresponds to discharges from or recharges to the Ogallala aquifer.  Thus, the significant nexus between the playa wetlands and navigable waters is created by their direct linkage through the Ogallala aquifer.


 


In addition to the impact that playa wetlands have on the quantity of water moving from the wetlands, through the aquifer, and to navigable waters, they also have an impact on the quality of that water.  Ramsey et al. (1994) showed that playa wetlands improve the water quality of storm runoff, demonstrating that water quality in the playa is better than that found in storm runoff before entering the wetland.  They stated that this wetland function thereby contributes to improving/maintaining groundwater quality in the aquifer, as would be predicted in light of playas being the principal source of aquifer recharge in some areas (Rainwater and Thompson 1994).  Thus, as a result of the relationships with navigable rivers in the region (Weeks and Gutentag 1994), playas must also improve water quality in those streams and rivers as well.





Hence, impaired water quality functions of playas would have adverse impacts on the quality of water in the aquifer and linked navigable waters.  Increased agricultural application of nitrate fertilizers makes the groundwater more vulnerable to nitrate contamination (Gurdak and Roe 2009) via playa recharge.  In addition, as a result of slow recharge rates, the limited ability of the aquifer to attenuate contaminants such as nitrates, and the prolonged travel times of aquifer water, any potential contamination would have very long duration (Gurdak and Roe 2009) even if corrective action were taken.  Thus, the natural denitrification function of intact playas takes on added significance in relation to the quality of water in the aquifer, and ultimately, to its interconnected flowing waters.  


   


 Significant Nexus Analysis: Functional Linkages





Because DU has focused its conservation efforts and developed greater expertise in some regions more than others, our preceding analyses have concentrated on prairie pothole and playa wetlands.  However, the scientific literature documents that other types of wetlands and waters, including non-proximate wetlands, have similar types of significant nexuses with traditionally navigable and interstate waters.  The following sections of our comments provide a sense of the information that is available for other wetland types such as sandhill wetlands, inland freshwater wetlands along the Gulf coast, and Great Lakes wetlands.  





The draft guidance recognizes the multiple ways through which wetlands can exhibit a significant nexus with TNWs and interstate/international waters, alone or in the aggregate.  Therefore, the remainder of our comments and supporting references and literature regarding the existence of those avenues of significant nexus are organized by hydrologic and ecologic functions.  We divide our citations into the four categories of “surface water storage and flood abatement,” “groundwater recharge and base flow maintenance,” “water quality relationships,” and “biological nexus.”  It should be clear from the regional examples cited above, however, that these individual wetland functions and avenues of significant nexus can and do interact in important ways.  





Surface Water Storage and Flood Abatement


Wetlands in any watershed, including physically non-proximate wetlands, serve a critical function in storing and holding water and associated pollutants (including sediment) that otherwise would flow more rapidly and directly toward navigable waters.  Thus, wetlands play a significant role in regional water flow regimes by intercepting storm runoff and storing and releasing those waters over an extended period, either through surface or groundwater discharges (Mitsch and Gosselink 1986).  As has been all too evident during spring 2011, floods continue to be the most economically significant natural hazard in the U.S., and have a significant negative impact on the national, regional, and local economies, as well as taking a toll on human life, health, and general welfare.      





The presence of wetlands in watersheds was found to be a significant factor in the reduction of 50- to 100-year floods (Novitski 1978a).  In Wisconsin, Illinois, and the northeast U.S., wetland area within watersheds has been shown to be positively correlated with reduction in peak flows (Novitzki 1978a, 1982, 1985; Demissie et al. 1988; Demissie and Khan 1993).  Johnston et al. (1990) modeled the relationship between wetland flood storage and flood peak reduction and found that in watersheds with a wetland area of less than 10%, major effects on flood flows were associated with small additional losses in wetland area.


The decrease of 80% of the storage capacity of the Mississippi River floodplain as a result of levees and loss of forested and other wetlands (Gosselink et al. 1981) is widely considered an important contributing factor to the increasing frequency of flooding along the Mississippi River (Belt 1975).  Miller and Nudds (1996) compared U.S. and Canadian rivers and landscape changes to provide further evidence that wetland drainage in the upper reaches of the Mississippi River watershed has increased flooding in the Cannonball and Sheyenne rivers in North Dakota, and the Moreau and Big Sioux rivers in South Dakota.  Hey et al. (2004) calculated that restoring 4 million acres of former wetlands in the Mississippi River floodplain could create approximately 16.5 million acre-feet of flood storage.  Conversely, the loss of existing wetland acreage in the floodplain and watershed would increase flood flows on this navigable river.





Studies in landscapes with other types of non-proximate wetlands have similarly demonstrated that their drainage results in increased peak flows in navigable waters and their tributaries (Skaggs et al. 1980).  Ogawa and Male (1983) employed a hydrologic simulation model to demonstrate that for relatively low frequency floods (those occurring with 100-year interval or greater which are also those with the greatest potential for catastrophic losses) the increase in peak stream flow was very significant for all sizes of streams when wetlands were removed from the watershed.  Brody et al. (2007) analyzed 383 non-hurricane flood events in Florida, and their results suggested that property damage caused by floods was significantly increased by alteration of naturally occurring wetlands.  Many of these floods were presumably in association with jurisdictional waters.


    


As with USDA programs in the prairie pothole region, Duffy and Kahara (2011) showed that wetlands restored by the Wetland Reserve Program in the Central Valley of California provided flood storage of 113 billion cubic feet in 2008.  They also documented that, in the aggregate, that the palustrine, riparian, and vernal pool wetlands in the region provided flood storage of 4159, 2182, and 2140 cubic meters, respectively.  Clearly, loss of wetlands in this region would ultimately increase flood flows in navigable rivers like the Sacramento and San Joaquin.        


Viewed on the whole, studies like these provide examples of the general importance of wetlands in flood attenuation.  The aggregate contributions of individual wetlands distributed across a regional landscape, and often located within topographically higher portions of the watershed and non-proximate to other jurisdictional waters, can nevertheless exert a very significant effect on flood volumes.  Thus, many physically non-proximate wetlands are in fact adjacent in functional sense, and exhibit a significant nexus with, navigable waters that are clearly jurisdictional from the perspective of the Clean Water Act and federal interests such as flood and pollution control. 


Groundwater Recharge and Base Flow Maintenance: Linkages between Wetlands and Jurisdictional Waters    


 There is a much greater degree of linkage between wetlands, including aggregations of physically non-proximate wetlands, and navigable waters via groundwater connections than is generally appreciated.  As Justice Kennedy and the draft guidance state, significant nexus analyses and functional adjacency must be considered in hydrologic and ecologic contexts, not merely a physical or geographic one, in order for the regulatory environment to adequately address the stated purposes of the CWA and intent of Congress.  Wetlands very often contribute to groundwater recharge, and this groundwater then continues to move downslope toward flowing streams and rivers and thus ultimately contributing water to jurisdictional waters (Ackroyd et al. 1967; Winter et al. 1998).  Sloan (1972) stated that water seepage to groundwater was greater for ephemeral and temporary wetlands than for other wetland types.


        


Winter (1998) provided a good overview of the interconnections between streams, lakes, and groundwater systems.  He concluded, “Groundwater interacts with surface water in nearly all landscapes,” and provided examples from glacial, dune, coastal, karst, and riverine systems regarding these interactions.  Hayashi and Rosenberry (2002) also reviewed these almost universally prevalent significant nexuses and cited many examples, coming to the same conclusions as Winter (1998).  Woessner (2000) provided an overview of the interactions between groundwater and flowing waters in a fluvial plain setting, and highlighted the significant potential that exists for pollution of surface waters, such as jurisdictional waters, if groundwater becomes contaminated.  (See later discussion for more on this topic.)  Other review papers and individual studies typically demonstrate that not only do connections almost always exist between wetlands, groundwater, and streams and rivers, but also that these interconnections are usually complex.





Ginsberg (1985) noted that in the approximately 12 million-acre sandhill lakes region of central and eastern Nebraska, its many (~1,000) wetlands and lakes are predominantly hydrologically connected to the groundwater and, in many cases, thereby supply base flows to the streams and other waters in the region.  These sandhill wetlands developed as groundwater seepage areas in the valleys of wind-deposited sand dunes (Sidle and Faanes 1997).  Rundquist et al. (1985) provided evidence of groundwater flow-through in a shallow lake, with the groundwater flowing toward Blue Creek, about 3 miles away.  LaBaugh (1986) also documented interconnections and flow between sandhill wetlands and lakes and groundwater as water in this interconnected system flowed toward lower elevations.  Novacek (1986) stated that the sandhill wetlands in Nebraska (including wet meadows) are important to water table and aquifer recharge, with the region containing five principal drainage basins that all ultimately empty into the Platte and Missouri rivers.  Tiner et al. (2002) indicated that most sandhill wetlands are interconnected with the local groundwater and the important Ogallala aquifer.  Further strengthening documentation of the linkage of wetlands, groundwater, and flowing navigable waters, Slade et al. (2002) showed that channel gain or loss in Beals Creek (draining into the Colorado River basin of Texas) corresponded to discharges from or recharges to the Ogallala aquifer,.





Gonthier (1996) documented the linkage and flow of water between an extensive bottomland hardwood wetland in Arkansas (a Ramsar-designated Wetland of International Importance), local flow of groundwater, and the Cache River, up to ~2 miles away.  However, the farther the wetland from the river, the more likely the water from the wetland was to enter groundwater flowing to the deeper Mississippi Alluvial Valley aquifer which discharges flows to major navigable rivers, including the Cache, White and Mississippi.     





Flow of water and its chemical constituents from wetlands, via groundwater, to the water of the Great Lakes (i.e., TNWs) is extensive and important and has been frequently documented.  Doss (1993) examined a coastal wetland complex in Indiana on the south shore of Lake Michigan and found strong hydrologic connectivity between the many interdunal wetlands and the lake, noting that groundwater discharge to Lake Michigan was the only significant loss of water from the wetlands besides evapotranspiration.  Holtschlag (1997) evaluated Michigan’s entire Lower Peninsula, and estimated that groundwater discharge constituted 29.6 to 97.0 percent of the annual percentage of stream flow in the region.  While he did not evaluate wetland interactions with groundwater per se, there presumably is significant recharge of the groundwater from wetland basins in the region, although this will require further review of data from the region to verify.  Holtschlag and Nicholas (1998) estimated that 67.3% of stream flow in the Great Lakes basin is groundwater discharge, and represents 22-42% of the Great Lakes water supply, its largest component.  A significant portion of this groundwater is likely the result of recharge from wetland basins.  In Wisconsin, groundwater flow into Lake Michigan is between 7 and 11% of the river flow, a significant part of the lake’s total water budget (Chekauer and Hensel 1986).    





In the case of vernal pools in California, Hanes and Stromberg (1996) reported that wetlands with discontinuous or a weakly developed hardpan had high rates of seepage and therefore contributed to subsurface flow.  Tiner et al. (2002) stated that during the wet seasons these geographically isolated wetlands formed hydrologically linked complexes that could drain into perennial streams.





Non-proximate wetlands that exist in karst topography are often directly linked to subsurface water flows of relatively high velocity, moving easily through underground channels, caves, streams, and cracks in the rock.  There tend to be many springs and seeps, many with surface connections, which are the source of some large streams (Winter et al. 1998), and Winter (1998) stated that groundwater recharge in karst terrain is efficient.  Entire streams can go subsurface and reappear in other areas, connect directly with wetland basins, and contaminants are easily mobilized in these regions.  





In addition to the direct hydrologic connections that exist between groundwater and streams, the nature of the groundwater discharge to streams can have impacts such as influencing benthic productivity (Hunt et al. 2006).  The nature of recharge from wetlands to this pool of groundwater can therefore create an even more complex significant nexus between the wetlands (frequently non-proximate) and the navigable water as a result of the interacting hydrologic and biologic relationships.  





A particularly interesting and relevant example of the significant nexus between physically non-proximate and traditional navigable waters is Nebraska’s Platte River and its tributaries in Colorado (South Platte River) and Wyoming (North Platte), an area covering 23,000 sq. mi.  Additionally, the Platte River provides important habitat for four federally listed threatened and endangered species.  Large amounts of surface water have been diverted from this river system to service the irrigation needs of farmers and ranchers all along the system.  The effects of this diversion on the river have been significant enough to cause the Platte River in Nebraska to occasionally run dry (e.g., in 2003).


As a consequence of the over-appropriation of water in the region, and acceptance as fact that wetlands and other physically non-proximate waters in this region provide groundwater recharge that in turn provides base flow to the navigable rivers, artificial groundwater recharge sites and projects have long been a common tool for replenishing river water (Warner et al. 1986; Watt 2003).  Complex hydrologic models have been developed so that landowners and regulators can closely estimate how much water, and in what time frame, will be “delivered” to the river from a particular wetland or recharge site (Warner et al. 1986).  Through contractual agreements supported by Colorado water law, and under the auspices of the interstate federal “Platte River Recovery Implementation Program Cooperative Agreement” signed in 2006, the water in this single wetland-lake/groundwater/Platte river system is commercially exchanged on the basis of this well-established significant nexus.  Notably, recharge wetlands and other sites are typically located a mile or more away from the river and would not be considered “adjacent” by virtue of a test based on proximity, as opposed to taking a functional perspective on adjacency.  Some sites are much farther away.  For example, the Fort Morgan recharge sites (Warner et al. 1986) and Brush Prairie wetlands/ponds are located 5-7 miles from the South Platte, and are credited with the capacity to recharge 13,000 acre-feet of water annually to the river.  Thus, a significant component of the fiscal and water economy of the region is based upon the recognition of the significant nexus that exists between non-proximate waters and the Platte River and its major tributaries.          


Clearly, demonstrated linkages between wetlands, groundwater and navigable waters within a broad variety of wetland categories and across a diversity of landscapes and regions, indicate that adjacency and significant nexus should be interpreted from a functional perspective if water quality is to be protected as intended by the CWA.  





Water Quality Relationships





The importance of the relationships between wetlands and the water quality of navigable waters is central to an informed understanding of what should constitute jurisdictional wetlands under the CWA.  It is well established that wetlands of all types have the capability to improve water quality by trapping, precipitating, transforming, recycling, and/or exporting many of its chemical and waterborne constituents (van der Valk et al. 1978; Mitsch and Gosselink 1986).  They serve as a natural buffer zone between upland drainage areas and open or flowing water.  They can improve water quality by removing heavy metals and pesticides from the water column, and by facilitating the settling of sediment to which many pollutants are attached.  Wetlands remove excess nutrients, e.g., phosphorus and nitrogen compounds, by incorporating them into plant tissue or the soil structure and by fostering an environment in which microbial and other biological activity pulls these compounds out of the water, thereby enhancing water quality.





Importantly, water quality contributions by wetlands can occur no matter where the wetland occurs on the landscape, and non-proximate waters also serve as chemical and nutrient sinks, trapping and holding these compounds (Mitsch and Gosselink 1986).  For example, it has been shown that when water naturally filters through Delmarva bays (a category of geographically isolated wetlands) instead of being circumvented through drainage canals to a navigable water, it flows through groundwater pathways to the Chesapeake Bay with much of its nitrogen having been removed (Laney 1988; Shedlock et al. 1991; Bachman et al. 1992; Fretwell et al. 1996).  Nitrogen is one of the principal pollutants of concern in the waters of the Chesapeake Bay, and in many other waters that supply domestic, municipal, irrigation and commercial needs.  In Michigan, Whitmire and Hamilton (2005) concluded that a remarkably small area of wetland can strongly influence water quality relative to nitrate and sulfates.  Some of their study wetlands were connected to the groundwater system.  





Lin and Norman (2003) demonstrated that wetlands in California were able to remove an average of 69% of the selenium contained within agricultural runoff they received, thereby providing a natural mechanism for reducing the availability of this trace element which becomes toxic if bioaccumulated in the food chain.  Weller et al. (1996) demonstrated that riparian wetlands of all types in eight watersheds of Lake Champlain were important in reducing phosphorus loading of surface waters. 





In the sandhill wetlands of Nebraska, return of too much polluted irrigation water can enter the aquifer or regional watershed through these non-proximate wetlands and degrade water quality (Winter 1998).  Winter (1998) stated, “groundwater and surface-water interactions have a major role in affecting chemical and biological processes in lakes, wetlands and streams, which in turn affect water quality throughout the hydrologic system.”  Katz et al. (1995) demonstrated the ease with which changes in the chemistry of physically non-proximate surface waters are transported and reflected in the water quality of groundwater.





The increased flood flow that is directly associated with the loss of wetlands from across watersheds and regions (e.g., Brun et al. 1981) is an important factor in stream bank erosion.  This kind of erosion is a significant water quality problem in many areas downstream of physically non-proximate wetlands in the United States, contributing substantially to sediment pollution loads, including navigable waters.  Bellrose et al. (1983) and Mills et al. (1966) describe how sedimentation, including stream bank erosion, has created navigation and ecological problems on the Illinois River.  





Fennessy and Craft (2011) examined the relationships of Farm Bill wetland conservation programs to nutrient and sediment loads contributed by the entire Glaciated Interior Plains, (encompassing much of a seven-state area from Minnesota to Ohio) to the Mississippi River and Gulf of Mexico.  Wetlands involved included about 260,000 acres of a variety of wetland types scattered throughout the region.  They estimated that these wetlands reduced the region’s contribution of nitrogen, phosphorus, and sediment to the Mississippi River by 6.8%, 4.9%, and 11.5%, respectively.  Given that excess nitrogen is widely accepted as the primary cause of the hypoxic zone (Moreau et al. 2008), these wetlands clearly exhibit a significant nexus and provided significant benefit to the Mississippi River and Gulf of Mexico.  However, it is important to recognize that if analyzed on the basis of only single point of entry watersheds, they would likely not have been determined to be jurisdictional wetlands, and this benefit to the Mississippi River and Gulf would be lost if those waters were significantly impacted by the draining or filling of the wetlands.  A disproportionately high percentage of the nitrate load that the Mississippi River exports to the Gulf of Mexico comes from this region (Hey 2002).  In a similar analysis of USDA programs in California’s Central Valley, Duffy and Kahara (2011) calculated that wetlands restored via the Wetland Reserve Program in the valley could improve the quality of incoming water by removing substantial amounts of nitrate-nitrogen, thereby benefiting and exhibiting a significant nexus with downstream receiving waters.  


In south Texas near Galveston Bay, coastal prairie wetlands are an important component of the landscape.  Two recent studies (Forbes et al. 2010; Wilcox et al. 2011) showed that in the case of these coastal depressional wetlands that had previously been considered “geographically isolated wetlands,” intermittent surface water connections with the surrounding coastal jurisdictional waterways involved 17-18% of the watershed precipitation during the study.  Both studies concluded that much of the surface runoff entering the navigable Galveston Bay and other nearby waters likely passes through coastal prairie wetlands.  One study area (Forbes et al. 2010) included 10,349 palustrine wetlands covering 200 square miles.  Not only is the nexus between these wetlands and the coastal waters significant on the basis of the quantity of water flows, but Forbes et al. (2010) also found that each wetland was capable of significantly affecting water quality on its way to the navigable waters by reducing incoming nitrate-nitrogen by approximately 98%.  Thus, these wetlands are positioned within the hydrologic flows to provide substantial reduction of runoff pollution of waters that ultimately enter the Galveston Bay estuary.  The fixed carbon and nitrogen then exported from these wetlands to the navigable waters provides valuable food web support, thereby creating a biological nexus, as well.  Forbes (2007) serves as a useful annotated bibliography for coastal prairie freshwater wetlands.               





There is a vast body of scientific literature dealing with the relationship of wetlands (including those that are physically non-proximate) and water quality, and the literature cited above is only a small sample of what is available on the topic.  Many studies, as cited above, also document widespread and direct physical linkages between the water contained in wetlands, groundwater, and in flowing waters and tributaries considered “waters of the United States.”  However, taken as a whole it provides compelling evidence that to protect the nation’s water quality, as intended by the CWA and amendments.  Further, this body of information affirms that the definition of adjacency and significant nexus must be evaluated from within a context of wetland and water quality functions, not simply physical proximity.  As Whigham and Jordan (2003) concluded in a review paper, from a water quality perspective, “so-called isolated wetlands are rarely isolated” from other waters of the United States


  


Non-Proximate Waters and Human Health Risks 


A few examples of pollution of waters are informative regarding the risks associated with failing to recognize that a significant nexus exists between wetlands and other physically non-proximate waters, groundwater, and navigable waters, and failing to view them as a single system in determining CWA jurisdiction.  Additionally, from the standpoint of interpreting these risks, some examples of “artificial” waters nevertheless serve as instructive surrogates for the potential water-borne pollution pathways for natural wetlands.


For example, Ryan and Kipp (1997) assessed the impact of liquid wastes discharged from an enriched uranium recovery plant to evaporation ponds in Rhode Island.  They identified chemical and radioactive constituents that infiltrated from the ponds to the groundwater aquifer, creating a plume that ultimately discharged into the Pawcatuck River.  


Superfund sites offer many examples of the hazards associated with the pollution of non-proximate waters, whether natural or artificial, to navigable waters.  In Macomb County, Michigan, at a 100-acre site at which effluent from a waste oil reclamation facility was held in ponds (EPA Superfund ID No. MID980410823), groundwater was found to be contaminated with volatile organic compounds which flowed toward business and residences, causing residents to use bottled water for potable purposes.  Fish collected in the nearby Clinton River had elevated PCB levels.  The Vertac site in Arkansas (EPA RCRA ID No. ARD000023440) involved the contamination of an aquifer with dioxins, furans and other chemicals that eventually contaminated Bayou Meto, a traditionally navigable waterway.  White and Seginak (1994) documented that as a result of the dioxins and furans in Bayou Meto, wood ducks breeding there experienced suppressed nest success, hatching success, and duckling production.  Teratogenic effects, such as crossed-bills, were documented at the sites with the highest levels of contamination.  Similar situations of contamination of navigable waters as a result of linkages to non-proximate waters and groundwater are unfortunately not uncommon.  


More recently, concerns have arisen over coal ash settling ponds and their nexuses to navigable and other waters.  At a site adjoining Lake Michigan and the Indiana Dunes National Seashore in northwest Indiana, Cohen and Shedlock (1986) noted elevated levels of boron, arsenic, and molybdenum in groundwater associated with a coal ash pond.  Subsequent to the 1.1 billion-gallon ash release from holding ponds in Tennessee, the Gibson plant in Indiana has come under scrutiny as a result of boron concentrations (reported to cause nausea and diarrhea, among other potential adverse health effects) increasing in drinking water wells of East Mount Carmel (www.courier-journal.com February 23, 2009).  Significantly elevated concentrations of selenium (teratogenic and toxic at high concentrations) in an associated cooling lake caused a closure to public fishing and raised concerns about nesting endangered least terns.  Our understanding is that the EPA has been assessing the risks associated with coal ash more closely.  While the question of the level of hazard associated with coal ash is not directly at issue with respect to the CWA, we encourage the EPA to look to those situations as examples of “artificial” physically non-proximate surface waters that can provide information and perspectives on the relevant question of the many avenues of significant nexus between non-proximate and other waters that exists in regions across the country.


Biological Nexus


 As is the case with respect to wetlands and water quality, there is also a vast literature regarding the significance of wetlands of the United States to fish, wildlife, amphibians, and other biota of the country and the continent.  However, the primary question with respect to the draft guidance is to what extent biological information can be used to contribute to the establishment of a significant nexus between wetlands and jurisdictional waters.  In addressing the issue from that perspective, we will continue to focus our attention on physically non-proximate waters.  


Leibowitz (2003) pointed to the need for examples of organisms that require both navigable waters and “isolated” wetlands, and we agree that additional effort should be placed on identifying such linkages.  Nevertheless, even for non-proximate waters, we can highlight a few important examples.  


In the context of this issue, however, we must strongly disagree with the statement in the draft guidance under Section 6, Other Waters, which states, “in accordance with the decision in SWANCC, consideration of use by migratory species is not relevant to the significant determination for non-physically proximate waters.”  First, the SWANCC decision did not say that migratory birds were irrelevant to jurisdiction.  Rather the decision indicated just that migratory bird use could not be the sole basis for determining CWA jurisdiction.  We accept the interpretation of the SWANCC case that would make use by a migrating bird relatively irrelevant.  But, in the context of establishing a biological basis for significant nexus, a migrating bird and a migratory bird are two different entities.  We understand that, for example, that a redhead duck migrating from its breeding habitat in North Dakota and stopping for a short time at a wetland in central Iowa on its way to its wintering ground on the Texas Gulf coast cannot in and of itself be used to assert jurisdiction over the Iowa wetland.  However, when a migratory bird (a legal designation of a large category or birds, as opposed to resident or non-migratory species) like the redhead can be shown to be dependent upon both navigable waters and physically non-proximate waters within a season and within a relatively local or regional, context, then use by migratory birds should indeed contribute to the establishment of a significant nexus for the non-proximate waters.            


Wintering redheads and lesser scaup provide excellent examples.  Approximately 80% of the entire North American population of redheads winters in estuaries of the Gulf of Mexico, most in the Laguna Madre of Texas and Tamaulipas, Mexico (Adair et al. 1996; Ballard et al. 2010).  They forage almost exclusively on shoalgrass (Halodule wrightii) in the hypersaline lagoon, which is a traditionally navigable waterway (Ballard et al. 2010).  Large numbers of lesser scaup also winter in the Gulf Coast region, and generally forage on invertebrates in the saline and brackish marshes and offshore habitats of Texas and Louisiana (McMahan 1970).  Large concentrations of diving ducks in the region, including these two species, also make heavy daily use of inland, coastal freshwater ponds in order to dilute the salt loads ingested while feeding in the saline habitats (Adair et al. 1996; Ballard et al. 2010).  Activity budgets documented that redheads and scaup spent approximately 37% and 25%, respectively, of their time on the freshwater wetlands actively drinking (Adair et al. 1996).  Drinking was the dominant behavior while on freshwater wetlands (Adair et al. 1996).  While both studies found that redheads and scaup tended to make greater use of wetlands that were in closer proximity to the coast when they were available, because they require the fresh water to survive they flew farther inland during dry conditions to acquire freshwater.  Adair et al. (1996) found that redheads used wetlands up to 13 miles inland, and scaup used wetlands up to 33 miles from the coastal navigable waters.  Thus, these researchers and others (e.g., Woodin 1994) concluded that these migratory bird species are dependent upon both the navigable saline waters of the Laguna Madre and Gulf of Mexico, and the inland, physically non-proximate freshwater wetlands.  If the inland freshwater wetland habitats are adversely impacted because of a lack of CWA jurisdiction, the region becomes less able to support redhead, scaup and other diving duck populations, and the biological integrity of the traditionally navigable water of the Laguna Madre would therefore be affected.  This clearly constitutes a significant nexus.


Other avian species that spend significant time daily on saltwater (navigable) habitats are similarly dependent upon the presence of regional freshwater wetlands for purposes of osmoregulation (Woodin 1994).  We must emphasize that these examples all apply to within-season, local/regional habitat use, and do not include the period of migration.  Some examples of such species include: black ducks in the northeast and mid-Atlantic coast and Chesapeake Bay that also depend upon inland freshwater wetlands (see Morton et al. 1989); California gulls using hypersaline Mono Lake and freshwater wetlands in southern California (Mahoney and Jehl 1985); and white ibises using estuarine rookeries and requiring freshwater wetland-derived prey for osmoregulation (Bildstein et al. 1990).


The Platte River and Rainwater Basin region of central Nebraska is an inland situation that should be examined in more detail.  Millions of waterfowl migrate through the region every year and concentrate on the small percentage of the region’s remaining wetlands (approximately 5%) that provide habitat, particularly in the spring.  In addition, nearly the entire population of mid-continent sandhill cranes (~500,000 birds) stages there (Krapu et al. 1982; Vrtiska and Sullivan 2009), and it is an important concentration site for the federally endangered whooping crane (Austin and Richert 2005).  Although this region is a migration and staging area for the crane species, the situation requires further examination because huge numbers of the sandhill cranes, and non-negligible percentages of the whooping crane, roost at night by standing in the very shallow waters of the Platte River (along about 65 miles of its length in central Nebraska), but they leave the river to use other habitats for feeding and loafing during the day.  While the sandhill cranes feed predominantly on waste grain in crop fields (Krapu et al. 1984; Davis 2003; Anteau et al. 2011), the whooping crane spends more time in palustrine wetland habitats (Austin and Richert 2005).  Austin and Richert (2005) analyzed habitat use from 1977-99, but did not appear to directly review their data relative to the question of the degree of dependence of whooping cranes on both the riverine habitat and the freshwater wetlands in the sense required to firmly establish a significant nexus as currently proposed.


We believe that, as shown clearly by the examples of the redheads and lesser scaup on the Gulf Coast, the dependence upon both navigable waters and non-proximate wetlands can constitute a significant nexus.  In these cases, without the wetlands, the species would not occupy the region as a whole and the biological integrity of the navigable waters would therefore be impacted.  Within-season use of both categories of waters by examples of other migratory (not migrating) birds demonstrates similar dependency and a similar nexus.  This interdependence on both navigable and non-proximate waters should be given the same consideration for establishing a significant nexus, as would the dependence upon adjacent wetlands and riverine habitats by an amphibian species, for example.  Although the scale is different, they are scientifically and biologically analogous, and there is nothing in the SWANCC and Rapanos decisions that would justify disallowing the use of this kind of situation (e.g., redheads) as a basis for the biological nexus that Justice Kennedy described.


Section 4:  Tributaries


In these comments, as stated previously, we have intentionally devoted most of our time to the consideration of the bases for the establishment of a significant nexus for wetlands.  Thus, our comments regarding tributaries are comparatively brief.  We are aware that other organizations, entities, and individuals with more expertise in the science of streams and rivers have concentrated more effort on this portion of the guidance.  However, we recognize the importance of tributaries given their capability to transport pollutants, as well as being a critical link from navigable waters to wetlands that occur in a region.


In general, however, we agree with and support the agencies’ definition and treatment of tributaries in the draft guidance.  The clarification and direction taken regarding tributaries that would be considered as having a significant nexus with navigable or interstate waters under the standards of the plurality and Justice Kennedy are much improved from the existing guidance.  The emphasis on the capability of the tributary to transport pollutants, including sediment, to navigable or interstate waters is a clear linkage to the purposes of the CWA, and clearly within the bounds established by the two recent Supreme Court decisions.  The additional treatment of the seasonality of tributaries is much improved over existing guidance.  It is much more thorough and, most importantly, it much better reflects the related science and the regional and other sources of variability that exists with respect to the issue of “seasonal” flows.  Overall, we believe that this guidance regarding jurisdiction over tributaries will have the net effect of helping to restore CWA protection for many waters for which such protection has been in doubt since the Rapanos decision, and thereby more closely fulfill the intent of Congress and the purposes of the Act.


However, as rulemaking is considered, and for the sake of further increased clarity and efficiency that will benefit the agencies as well as the regulated community, we urge the agencies to consider how to categorically include as many tributaries as possible and reasonable in jurisdictional waters without the necessity of individual or even aggregate significant nexus determinations.  Science provides the support for recognition or presumption of a significant nexus for such categorical designations, which are also supported by Justice Kennedy as long as the science supports the designations.  In light of the disproportionate significance of the upper reaches and smaller tributaries of most watersheds to the functional integrity of the entire system, it is important that CWA protections be restored to the fullest extent supported by the science.      


We also support the clarification and definition of the kinds of erosion features, ditches, and swales that will not be treated or considered as tributaries for purposes of the guidance.  This is at least as important an element of providing clarity as is defining what will be considered potentially jurisdictional with demonstration of significant nexus.  


Section 5:  Adjacent Wetlands


Most of the information that we provided under Section 3, Significant Nexus, was intended to inform the framework of the final guidance for assessing significant nexus of wetlands and for guiding subsequent jurisdictional decisions.  We emphasized the science related to significant nexus between navigable waters and physically non-proximate wetlands, often in the aggregate.   However, although the bases for significant nexus are usually more apparent as a result of physical proximity, at least some of these same kinds of relationships nearly always exist between navigable waters and adjacent, as well as non-proximate, wetlands.


The significant nexus test of the plurality standard will be relatively self-evident in most cases given their requirement for a continuous surface connection.  The most important part of the process under the plurality standard will be first determining whether the non-navigable tributary is itself a jurisdictional water.  This underscores the need for the agencies to steadily accumulate the benefit of individual and aggregate jurisdictional determinations to build a base of determinations and compilation of science across watersheds and regions that in turn will increase the efficiency of the entire process.  In a rulemaking, we believe that the process in many cases and regions of the country can ultimately be made even more efficient and clearer by compiling in advance the science related to potential a priori categorical designations of significant nexus for wetland classes in a regional context.


We support the inclusion of the definition of “adjacent” in the guidance as a clarification of the existing regulations, and we support the framework for first determining adjacency and then assessing the existence of a significant nexus.  While we strongly support the assessment of jurisdiction for wetlands in the aggregate as explicitly allowed by Justice Kennedy, we continue to disagree with the limited and scientifically unjustified over-reliance on physical proximity in the draft guidance. 


Adjacency should be interpreted on a functional basis, that is, on the basis of the inter-connections and nexus that exists between waters regardless of distance.  Physical adjacency in the nearly all-or-nothing application in the regulations and draft guidance, like isolation, is largely a legal construct and is an artificial distinction from the perspective of hydrology and wetland science.  Importantly, from an implementation standpoint, this artificial distinction means that aggregate analyses of wetlands within a watershed, however delineated, will be limited only to the aggregation of adjacent wetlands.  Again, because proximity to navigable waters or jurisdictional tributaries is only one aspect of the interrelationships between wetlands and other waters, it should not in itself be used as a surrogate for the existence of a nexus or as a metric for the level of its significance.  The net result of excluding all wetlands except those that are physically adjacent in this aggregate analysis amounts to selecting a biased sampling frame for evaluating the nexus of wetlands in the aggregate relative to protection of the jurisdictional water.  This can in no way be justified by the related science or scientific process, and Justice Kennedy’s language regarding significant nexus, aggregate analysis, and ecological linkages does not justify this limitation. In fact, this limitation seems incongruent with the more scientifically valid perspective offered later in the section which states that, “All wetlands within a wetland mosaic should ordinarily be considered collectively when determining adjacency. Wetlands present in such systems act generally as a single ecological unit.”  This is particularly true when viewing adjacency from the more appropriate functional context rather than merely with regard to proximity.    


Recognizing that adjacency will continue to be used as at least one aspect of determining jurisdiction, we agree that one sufficient condition of adjacency should be location within a riparian area or floodplain.  We suggest that “floodplain” be further defined as at least the 100-year floodplain, or perhaps as any area inundated by a flood for which records exist.  However, it should be clear that while location in the floodplain should be sufficient to show adjacency, placement in the floodplain would not be a requirement for adjacency. 


The clarification that water does not have to be present continuously in either surface or subsurface connections is valuable and scientifically sound relative to the purposes of the Act.  In addition, the fact that the hydrologic connections do not need to be waters of the U.S. or regulated by the CWA is an important clarification.  Again, this is a scientifically sound principle in relation to the purposes of the CWA.  


As stated earlier, the distinctions made in this section between “species that move between an adjacent wetland and a jurisdictional water” and “migratory species” should be re-interpreted to be more scientifically accurate, and to better reflect the actual decisions in SWANCC and Rapanos.  These two classes of species are not mutually exclusive or distinguishable.  “Migratory birds” represents a legal categorization of bird taxa that reflects their tendency to migrate from a breeding area to a wintering area, sometimes distant from one another.  The U.S. Fish and Wildlife Service is legally responsible for maintaining the list of bird taxa that are considered “migratory” species.  Other bird taxa are considered resident or non-migratory species and spend their lives within a relatively small region.  We understand the rationale, in light of SWANCC, for not considering the use of a wetland “during a journey to a different area” by a migrating bird or other species as a basis for demonstrating ecological interconnections for purposes of demonstrating adjacency or significant nexus.  However, the within season use of both aquatic habitats, particularly when there is at least some degree of dependency on both waters, should be a valid basis for contributing to the demonstration of ecological interconnectedness regardless of whether the species migrates from the area/region during another season or stage of its annual life cycle.  There is neither a scientific nor a legal rationale for doing otherwise.


We should note that our comments above are offered with an appreciation of the difference in determining adjacency and significant nexus, in light of the existing regulations.  We believe that this distinction can be made clearer (or eliminated) in the context of revised regulations that could be formulated with an emphasis on showing and using the conceptual similarities between “functional adjacency” and “significant nexus.”  The primary aspect of significant nexus that science alone cannot fully address is the question of “significance” relative to the purposes of the Act and jurisdiction.  This determination of significance must include assessment of the level of risks that society is willing to accept.  However, judgments regarding acceptable risks must be made with the understanding that if, for example, there is a hydrologic connection between waters, there is also an increased risk of contaminants entering the shared water system with more limited jurisdiction.  Similarly elevated risks to individual, local, state and federal interests are associated with limited CWA jurisdiction.


Section 6:  Other Waters


Many of our preceding comments bear directly on this section of the draft guidance.  For the most part, we believe that the agencies will therefore understand Ducks Unlimited’s perspective that the treatment of other waters, particularly those deemed to be “not physically proximate to jurisdictional waters,” must ultimately be modified to more adequately reflect the purposes of the Act, the related science, and a more appropriate and accurate interpretation of the Court decisions.  We note the agencies’ expectation to provide further clarification as part of a notice and rulemaking, and we again encourage that this rulemaking be initiated as soon as possible. 


For example, the distinction that “proximate other waters” are waters “that would satisfy the regulatory definition of ‘adjacent’ if they were wetlands, seems to be an unnecessarily convoluted legal structure given the continuum of waters that this attempts to address.  Also, in the context of the guidance relative to the assessment of the aggregate of these waters for purposes of the significant nexus analysis, for reasons previously articulated we continue to disagree with the limitations to considering only other physically proximate waters (presumably excluding wetlands as well as similar waters that might not physically proximate) as a structurally biased sampling frame, and to the use of only the point-of-entry watershed.


With regard to this section’s treatment of “other waters that are not physically proximate to jurisdictional waters,” we reference the agencies to our earlier comments relative to a review of this section of the draft guidance.  Given that the guidance does not provide specific direction on these wetlands and other waters, we encourage that the headquarters of the agencies to which these needed determinations will be referred fully consider the kinds of related science provided in these comments.  Recognizing that what we have provided only touches on the available and relevant information, we encourage the agencies to compile this information for use in making these determinations by agency headquarters.  Our primary intent has been to elevate the awareness that there is indeed “a compelling scientific basis” for treating some types of physically non-proximate wetlands, such as but not limited to prairie potholes and playas, as being “similarly situated waters in the same region.”


Section 7:  Waters Generally Not Jurisdictional


We support the inclusion of this section, and view it as being important to providing a greater degree of clarity about what types of water bodies are not within the CWA jurisdiction in any case, and therefore are not affected in any way by this guidance.  Over the last several years, there has been considerable confusion among farmers, landowners, communities, organizations, and elected officials regarding the scope of the CWA.  Too often, much concern has been elicited as a result of an incorrect understanding of waters that have never been regulated by the Act, and have not been proposed to be regulated either in past legislation that has been introduced, or in the draft guidance.  Thus, clearly articulating the waters that are not subject to the CWA or this guidance is an important step toward increasing the level of clarity.  


We suggest be that additional clarity could be provided if the “waterbodies excluded from coverage under the CWA by existing regulations” could be listed in the guidance, or at least in the appendix.  We recognize that these exemptions are referenced in the introduction, but we suggest that an explicit listing in this section of the guidance would be valuable.  Much of the expressed concern has come from the agricultural community, and listing the exemptions that clearly state that “normal agricultural practices,” for example, would be helpful to expanding awareness of these statutory exemptions and the fact that they are unaffected by the regulation (and by this guidance) as a matter of existing statute.


Section 8:  Documentation


 We agree with the direction provided by the guidance relative to documentation, and we underscore the importance and utility of consistently maintaining accurate, complete records of jurisdictional determinations in all agency regions and districts, as well in the headquarters.  Responsibly established and maintained, this cumulative record can be an essential part of compiling the science relevant to fulfilling the purposes of the Act through jurisdictional determinations, and will be important for improving the efficiency, clarity and certainty of the process over time.  We also appreciate the recognition of the agencies that scientific information need not always be specific to individual waters, but that regional and national studies of similar waters can be used to help inform analyses and determinations.  We believe that this approach supports our recommendation of the application of a “preponderance of the science” standard in working to fulfill the purposes of the Act while remaining true to the available science and existing law.   


Economic and Social Considerations


Although not directly linked to the issue of the technical substance of the draft guidance, the economic and social implications of restoring protection to wetlands and other waters, and of striving “to restore and maintain the chemical, physical, and biological integrity of the Nation’s waters”, i.e., to fulfill the purpose of the Clean Water Act, should provide important context within which the final guidance and a potential rulemaking are developed.  There are significant economic and societal implications if protection of the nation’s water quality and wetland conservation continue to be compromised.  


The outdoor industry contributes an estimated $730 billion to the nation’s economy, and fish and wildlife-related recreation (hunting, angling, wildlife-watching) accounts for $122.3 billion in annual expenditures (U.S. Fish and Wildlife Service 2006), and is a major industry.  A high percentage of that economy is associated with water resources.  Waterfowl alone represents a tremendously valuable interstate and international economic resource.  In 2006, more than 1.3 million waterfowl hunters expended approximately $900 million with a total related industry output of $2.3 billion (Carver 2008).  This analysis also calculated that waterfowl hunting created approximately 28,000 jobs in 2006.  Birding, much of it also water-related as evidence by waterfowl accounting for the type of bird observed by 77% of away-from-home birders, supported total trip-related and equipment expenditures of $36 billion in 2006 (Carver 2009).  These direct expenditures resulted in a total industry output of $82 billion and created 671,000 jobs (with an average annual salary of $41,000; Carver 2009).  The total economic contribution of fishing, obviously dependent upon water resources, is $61 billion (American Sportfishing Association 2002).  These economic benefits of water resources simultaneously accrue to the states, as indicated by the example of Texas in which the expenditures by migratory bird hunters and wildlife watchers totaled $1.3 billion in 2001 (U.S. Fish and Wildlife Service 2002), a level of expenditure that when compared to the state’s agricultural commodities would rank second behind only cattle and calves (http://www.ers.usda.gov/statefacts/TX.htm).





The negative economic consequences of increased flooding associated with a reduction in the flood storage capacity of wetlands in the nation’s watersheds were touched upon earlier.  Another indication of the economic implications of protecting the nation’s water resources is revealed in the example of the actions taken by New York City to initiate a $250 million program to acquire and protect up to 350,000 acres of wetlands and riparian lands in the Catskill Mountains (Dailey et al. 1999).  The city viewed this as a way to protect the quality of its water supply as an alternative to constructing water treatment plants which could cost as much as $6-8 billion.  In South Carolina, a study showed that without the wetland services provided by the Congaree Swamp, a $5 million wastewater treatment plant would be required (www.epa.gov/owow/wetlands 2003).  Thus, wetlands provide low cost services to society, as well as reducing costs of infrastructure and long-term maintenance. 





Polasky and Ren (2010) cited research that estimated that if two lakes (Big Sandy and Leech) in Minnesota had an increase in water clarity of three feet, lakefront property owners would realize a benefit of between $50 and $100 million.  Southwick Associates (2006) estimated that the present value of Saginaw Bay coastal marshes for active recreational use was $239 million, or approximately $10,000 per acre. 





Additionally, the vast majority of the citizens of the United States and our society place a high priority on conservation of wetlands and maintenance of high standards of water quality, for many reasons that go well beyond their direct economic values.  A nationwide survey (Responsive Management 2001) documented that there were 15 times the number of citizens who believed there were too few wetlands compared to the number that thought there were too many.  The same survey showed that 91% of the public thought that it was “very” (64%) or “somewhat” (27%) important to protect or conserve wetlands.  Only 3% were neutral or considered it unimportant.  





Furthermore, survey after survey has documented that the American public has a deep concern about water quality and high expectations for water conservation.  For example:  water pollution was identified as the most important environmental issue facing Florida (Responsive Management 1998a); 65% of Idaho residents thought more time and money should be spent on protecting Idaho’s water resources (Responsive Management 1994); 89% of Indiana residents thought that improving water quality was very important (Responsive Management 1998b); 75% of West Virginia residents thought much more effort should be spent on restoring streams that have been damaged by acid rain or acid mine drainage (Responsive Management 1998c).  Kaplowitz and Kerr (2003) noted that 75% of Michigan residents viewed the flood control services provided by wetlands as very or extremely important, and 87% viewed the wildlife habitat functions provided by wetlands similarly.  A recent survey of Minnesota residents found that 83% of the electorate is concerned about the pollution of drinking water (Fairbank, Maslin, Maulin, Metz and Assoc. and Public Opinion Strategies 2010).  Duda et al. (2010) describes how survey after survey of sportsmen and of the general public shows significant concern regarding safe, abundant, high quality water resources.  





Many additional studies can be cited that demonstrate the value of wetlands and other water resources to federal, state and local economies, and to the great majority of U.S. citizens.    Although we understand that this issue is not directly relevant to the technical aspects of the draft guidance, we nevertheless believe that the available literature regarding the economic benefits of protecting the nation’s wetlands and other resources, and regarding the sentiment of the general public in support of clean and abundant water, provides valuable context for the overall direction that the guidance and a potential rulemaking should take.  Taken together, the overall message of the relevant economic and societal information supports the view, frequently shown to be shared by the vast majority of the public, that the conservation of wetlands and water resources is not and should not be viewed as a choice between economic and environmental benefits, but rather that long-term, shared economic benefits are dependent upon water resource protection.         








Summary


In summary, Ducks Unlimited supports the draft guidance as an important step toward restoring CWA protections to some of the wetlands and other waters from which they were removed subsequent to the SWANCC and Rapanos U.S. Supreme Court decisions.  However, we have attempted to illustrate with the scientific information that we have provided, and in light of Justice Kennedy’s significant nexus language, that that there is a compelling scientific basis for going significantly farther in restoring protections to other wetlands, most notably to many physically non-proximate waters, including many categories of so-called “geographically isolated wetlands such as the prairie potholes.  We strongly encourage the agencies to consider this compelling scientific evidence and to go as far as allowable in restoring protections to the nation’s wetlands and other waters.  





However, understanding that guidance can only go so far in addressing this objective, DU strongly encourages the agencies to initiate a rulemaking process as soon as possible.  It is only through such a process that new rules to address the Supreme Court’s decisions, and in light of the compelling wetland and hydrologic science, that CWA protections can be restored to the fullest extent of the law.  Notably, virtually all sectors of the public have endorsed that such a rulemaking be initiated.





Finally, we support the maintenance in the draft guidance of the long-standing exemptions for agriculture, ranching, forestry, and a number of other economic activities from CWA jurisdiction.  To help reduce the confusion that exists about these exemptions, we encourage the agencies to make them more explicit in the final guidance that emerges from this process, as well as in the intended development of the proposed rule that is mentioned in the draft guidance.    





If you have any questions about Ducks Unlimited’s comments, please do not hesitate to contact Dr. Scott Yaich at syaich@ducks.org, or 901-758-3874.





Sincerely,








Paul R. Schmidt


Chief Conservation Officer    














cc: 	Dale Hall, Chief Executive Officer, DU


	John Newman, President, DU


 	Paul Bonderson, Chair, Conservation Programs Committee
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Figure 1.  Wetlands and waters in the Prairie Pothole Region. Note particularly high densities of wetlands in many areas.  (Only wetlands and other waters are colored, with colors representing various classes of wetlands and other waters.)
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Figure 2.  Aerial photograph of high density of prairie potholes (physically non-proximate waters) in the Missouri River watershed, common in many areas of  the Missouri Coteau of North Dakota, South Dakota, and Montana.  The water storage capacity is evident in these and the following images.
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Figure 3.  Aerial photograph of an area with a high density of prairie potholes (physically non-proximate waters) in Cavalier County, northeast North Dakota, in the Red River watershed (image approx. four miles by three miles) . 
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Figure 4.  High density of prairie potholes in Souris River watershed, south (upstream) of Minot, North Dakota (Ward County).
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Figure 5.  High density of prairie potholes in the Missouri and James River watersheds of North Dakota (Stutsman County). 
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Figure 6.  A high density of physically non-proximate waters in the vicinity of Lake Sakakawea, North Dakota (Missouri River),  a traditional navigable water (McLean County).
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Figure 7.  Aerial photograh of playa wetlands.  (Photograph taken from cover of Gurdak and Roe 2009)














[image: ]








 






Figure 8.   Distribution and abundance of playas in relation to the High Plains (or Ogallala) aquifer.  Approximately 92 percent of the more than 66,000 playas of the southern Great Plains and Playa Lakes Joint Venture (PLJV) region are located on the High Plains aquifer. Playas in southeastern Wyoming are not shown because these playas are not within the PLJV boundary.  (Map from Gurdak and Roe 2009) [image: ]
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Executive Summary 
 
The bog turtle (turtle) is listed as a threatened species federally, 62 Fed. Reg. 59605, 
under the Endangered Species Act (“ESA”), 16 U.S.C. §§ 1531-1544, and as an 
endangered species in Pennsylvania, 58 Pa. Code § 75.1(c)(1).  The turtle commonly 
inhabits tussock sedge wetlands in Chester County, Pennsylvania, and New Castle 
County, Delaware.  Habitat destruction caused by residential development represents the 
principal threat to the turtle and could eventually lead to its extirpation from Chester and 
New Castle Counties if the impacts from development are not mitigated.  It is essential 
for the habitat of the bog turtle to be protected and actively managed for the species to 
ensure that the species will be able to continue its existence in the subject area. 
 
One option to preserve the habitat of the turtle is the creation of a habitat conservation 
bank with the management of habitat conservation areas that may be used to authorize 
development in potential bog turtle habitat being governed by a habitat conservation plan 
(“HCP”).  Habitat conservation plans are plans developed under the ESA that describe 
measures for managing habitat that is conserved for the purpose of sustaining functioning 
populations of endangered or threatened species.  HCPs are required whenever an 
“incidental take permit” is issued under section 10 of the ESA, 16 U.S.C. § 1539.  An 
incidental take permit authorizes that a permit be issued whenever endangered or 
threatened species may be harmed (i.e., a “take” occurs) as an unintended result of an 
otherwise legal activity.  An incidental take permit may not be issued unless the “take” is 
minimized, mitigation (frequently in the form of preserved habitat) is provided to offset 
the loss of endangered or threaten species, and an HCP is developed to conserve 
remaining habitat and any habitat provided as mitigation. 
 
This HCP was developed as a pilot project in Chester County, Pennsylvania, and New 
Castle County, Delaware, and seeks to develop a structure that may be used to promote 
habitat conservation throughout the bog turtle’s range.  This pilot area is substantial, 
covering about 500,000 acres. Thus, the Service Area for this HCP, if approved, has the 
potential to provide significant protection for the bog turtle in a rapidly urbanizing region. 
 
As described in greater detail in subsequent pages, a land trust or group of land trusts will 
purchase, preserve, and manage essential areas of habitat for the bog turtle in perpetuity 
and designate some of those areas as Conservation Banks.  Under the structure being 
proposed, upon approval of the HCP, the U.S. Fish and Wildlife Service will issue one or 
more incidental take permits (“ITPs”) under section 10(a) of the ESA, 16 U.S.C. § 
1539(a), to an entity that will manage or oversee the management of any bank and 
authorize the owner of any bank to sell an ITP to a sub-permittee for a fee.  The fee 
would act as a form of compensation by developers for the bank's preservation efforts 
directed towards mitigation for development activities that will result in an incidental 
taking of turtles.  While residential development would be permitted in areas of lesser 
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habitat, areas of essential habitat will be purchased and preserved by using a revolving 
fund financed, in part, by the developers' fees, as well as other grants and gifts.1   
 
In this document, we have identified seven Recovery Areas that the Habitat Conservation 
Plan (“HCP”) now being developed will designate as priority areas for habitat protection 
through the establishment of Conservation Banks. Recovery Areas are large, connected 
areas that include significant amounts of bog turtle habitat, both potential and confirmed 
occupied.  More importantly, the recovery areas exclude some of the more developed, 
urbanized centers in the Service Area and with fewer existing protected lands. If these 
areas or significant parts of these areas are conserved and managed to maintain or 
improve the quality of the bog turtle habitat, they can support and sustain a population of 
bog turtles that can survive in the long term. Within those Recovery Areas, habitat will be 
protected against development through easements or fee simple ownership held by either 
a land trust created to oversee management of bog turtle recovery areas (i.e., the Bog 
Turtle Conservancy), another land conservancy, or a public entity. These areas, referred 
to as Conservation Banks, will be managed either directly by the Bog Turtle Conservancy 
or under the direction of the Bog Turtle Conservancy in accordance with the HCP after it 
is approved by the Fish and Boat Commission and the U.S. Fish and Wildlife Service as 
part of the HCP.   
 
The obligations to manage the land will be spelled out in a series of contracts between the 
various entities.  In many cases, the land conservancies will manage the land and have 
direct contact with landowners, in this case will be obligated to report to the Bog Turtle 
Conservancy and to be subject to its oversight and inspections.2  In other cases, the Bog 
Turtle Conservancy will perform the management itself, either pursuant to a contract with 
the entity principally responsible for land protection (e.g. easement holder, government 
agency, etc.) or where the Bog Turtle Conservancy owns the land or holds the easement.  
Where the land trusts who are primarily responsible for management fail to manage in 
accordance with these contracts or to enforce the easements, the Bog Turtle Conservancy 
will have a right to step in and either manage the land directly, take legal action to cause 
the conservancies to take action or enforce the easements directly against the landowner.  
Likewise, if the Bog Turtle Conservancy fails to carry out its responsibilities to manage 
the land for a conservancy, the conservancy could step in itself and manage or bring 
action against the Bog Turtle Conservancy to compel it to meet its management 
objectives.  The contracts will also make the Fish and Boat Commission and the U.S. 
Fish and Wildlife Service third party beneficiaries and entitle them to step in and either 
enforce or perform wherever or whenever needed if dissatisfied with enforcement or 
performance.  As noted below, the cost of management will be funded by a trust and any 



                                                 
1  The fee for development in areas of essential habitat would be sufficiently high 



to deter development there and encourage land trusts to create additional Conservation 
Banks. 



2  This will assure that management will be consistent with the HCP and the 
requirements of the United States Fish and Wildlife Service and the Pennsylvania Fish 
and Boat Commission.   
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entity that steps in and manages the habitat after an event of default will be given access 
to the funds in the trust. 
 
In most cases, enforcement will rely on contractual rights and obligations or property 
rights (ownership and easement) spelled out as set forth above to conserve habitat.  
Because of the structure of the system, as described below, whereby Recovery Areas and 
management plans will be established before any credits are generated or development 
authorized, it will be rare that any incidental take not authorized by an incidental take 
permit under the Endangered Species Act, 16 U.S.C. § 1539(a), or any violation of an 
incidental take permit will occur.3  Any incidental take will be authorized by the creation 
and management of all or a part of the habitat conservation bank that will create the 
credits that will authorize development.  The only violation of any permit conditions that 
could occur would occur as a result of mismanagement of the preserve by the 
conservancy or public entity that is responsible for management.  For this type of 
violation, the Bog Turtle Conservancy will be able to enforce directly under the 
Endangered Species Act, using the citizen suit provision.  In addition, either government 
agency could enforce the permit requirements against any party (land owner or 
conservancy) violating the terms of a permit.  Where any conservancy or government 
agency in charge of a reserve supporting an incidental take permit fails to perform, the 
government agencies would have a choice of (1) enforcing contractual rights, (2) 
bringing an enforcement action under the ESA or state law against the conservancy or 
agency, or (3) stepping in and performing the work itself.4 
 
The Recovery Areas will consist of two categories of land managed to aid in the recovery 
of the bog turtle: (1) those that will not generate trading credits, and (2) those that will 
generate trading credits, the Conservation Banks.  We anticipate that, in the pilot area in 
Chester and New Castle Counties, significant portions of the Recovery Areas will consist 
of those falling within the first category.  Much of the land found in the areas targeted as 
Recovery Areas is already under protection, the reason they were chosen in the first 
place, and we anticipate that, in most cases, the easement holders or the landowners of 
the land already under protection will not wish to have their land authorize additional 
development.  Tracts already under protection will not, therefore, in most cases, generate 
any trading credits that might result in the authorization of any new development that 
might adversely affect bog turtle habitat or result in an incidental take. 
 
The second category of land within Recovery Areas is land that will generate credits that 
may authorize additional development.  These are properties, mostly in Recovery Areas 
that will, for the most part, be newly purchased or protected through easement and then 
managed, with the supporting landscape, for bog turtle conservation.  In a limited number 



                                                 
3  A discussion of the basic legal requirements for incidental take permits, habitat 



banking, and habitat conservation plans appears in Appendix F and associated 
attachments.  



4  This would be a rare occurrence, but because trusts will be established to 
finance long term management, the government agencies could be given access to these 
funds to hire entities that could perform the management. 
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of cases, properties subject to existing easements may generate credits where (1) the 
properties are located within designated Recovery Areas, (2) easement holders and the 
owner of the encumbered estate may wish to allow the land to do so, and (3) the easement 
holders and/or property owners enter into long term contractual arrangements to change 
the management of their land to enhance or maintain bog turtle habitat.   
 
Habitat banking credits will be generated only after a bank has been created and 
approved by the Fish and Wildlife Service, the property has been preserved in 
perpetuity by use of an easement or ownership by a conservancy or government, the 
management plan approved and trust funds or other mechanisms established to 
assure its management in perpetuity.  Any person will be entitled to establish a habitat 
bank and may do so by identifying the area to the Fish and Wildlife Service, identifying 
the credits that will be generated under the criteria set out in the HCP, submitting a 
specific management plan consistent with the criteria set forth in the HCP and identifying 
who will be responsible for management.  In many cases, the person nominating the area 
will be the Bog Turtle Conservancy; where it is not, the owner will need to enter into an 
agreement with the Conservancy whereby the Conservancy will oversee management for 
an appropriate fee and pursuant to a contract.  The Fish and Wildlife Service and the Fish 
and Boat Commission would both be entitled to enforce this agreement directly.  
 
The criteria for determining the number of credits that a bank will generate and that a 
developer might need to obtain approval for its development is set forth in this HCP.  
Acres of land affected at development sites, called Receiving Sites, will determine the 
number of credits that must be purchased in exchange for incidental taking of the 
occupied or presumed occupied habitat. Therefore, different types of lands will have 
different values; lands associated with bog turtle breeding colonies will have the highest 
value. Different multipliers, based on the location and nature of the proposed disturbance, 
will be applied to appraised lands to replace what is lost or adversely affected.  The 
requirement that a party only be able to obtain credits after Conservation Bank creation 
will assure that the incidental take authorized will never precede or exceed what was lost 
at receiving sites.  
 
A developer who uses credits would automatically become subject to the incidental take 
permit and its limitations. Because the management plan, the Recovery Areas and the 
criteria for determining the number of credits attached to various parcels of land will be 
spelled out in the HCP, a developer will be able to obtain approvals and become a 
permittee under the permit in a shorter period of time than would otherwise be required.  
Ideally, a developer could avoid the need to conduct a search for bog turtle habitat by 
assuming that its property contains occupied habitat and accepting the “mitigation” 
required in this HCP.  These terms will be subject to public notice and comment, to 
minimize the need for notice and comment and concomitant delay for cases where a 
developer buys credits.  
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2.0 Glossary of Terms, Acronyms and Abbreviations 
 



“Bog Turtle Conservancy” or BTC, is a newly proposed, non-profit, non-government 
organization established under chapter 501(c)(3) of the Internal Revenue Service. The 
BTC will hold title or easement where land conservancies are not willing or able, and 
will manage and coordinate overall management and monitoring of Conservation 
Banks. The BTC will also be responsible to manage endowments providing 
management and rolling fund from credit sales or grants and use funds for 
land/easement acquisition, enforce easements, terms of permits under contractual 
authority or using citizen suit powers under ESA; inspect reserve properties and 
development properties, or receive reports from conservancies and reports to PFBC 
and USFWS. Provide public education and management fund for landowners and  
local zoning/government officials to support reserves; adapt management plans as 
necessary. The BTC is anticipated to serve as Permittee or Co-permittee and will 
likely start as a 509(a)(3) under the Keystone Conservation Trust or Natural Lands 
Trust until sufficient funds are available to launch an independent entity. 
 
“Certified Bank” a property or several properties protected in perpetuity through 
easement or fee-simple purchase and meeting set of criteria established by the 
USFWS.  
 
“Certified Banker” an entity such as the BTC (see above) or others in a capacity to 
hold title to bank lands, easement on bank lands, or accept responsibility for 
maintaining an Endowment Fund and managing bank lands and meet the criteria 
established by USFWS for these purposes.  
 
“Conservation Bank” means a property or properties, protected under a Conservation 
Easement, whether owned by the easement holder or not, that has a certain number of 
Conservation Credits determined in accordance with criteria established below and 
that is managed with an Endowment Fund that provides for the restoration and 
management in perpetuity of the bog turtle habitat and surrounding buffer habitat.   
 
“Conservation Easement” means a duly recorded easement that is established to 
conserve specified biological resources and that imposes certain habitat management 
obligations on the Property; usually in perpetuity. 
 
“Conservation Credit” or simply credit, in this HCP means a credit established and 
recognized in accordance with criteria established below that may be used by a 
Certified Banker or purchased from a Certified Bank by a third party to mitigate the 
impacts to the bog turtle in the Service Area. 
 
“Conservation Zone” is a simple land classification scheme for wetlands and uplands 
associated with bog turtle occupied sites, introduced in “Bog Turtle Conservation 
Zones”, Appendix A of the 2001 Bog Turtle Recovery Plan. Three land categories 
were established; each is briefly defined in this glossary under “Zone”. 
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“DRU” Delaware Recovery Unit, one of the five bog turtle recovery units for the 
northern allopatric population; sites within the Delaware River basin 
 
“DWRS” Delaware West recovery Sub-unit, subset of the DRU, encompassing 
populations west of the Delaware River 
 
“Element Occurrence” or EC, a confirmed record and location for a threatened or 
endangered species or natural resource, usually listed in natural heritage databases 
 
“ESA” Endangered Species Act 



 
“Endowment Fund” means an investment fund maintained by the Certified Banker as 
a fixed endowment to be used exclusively for the acquisition of new conservation 
banks in accordance with the criteria established herein.  
 
“Footprint” the area within a Receiving Site required for construction of buildings, 
roads, parking lots, driveways (other impervious surfaces) or construction activities 
requiring removal or alteration of existing soils and vegetation, including lawns, 
gardens, and active athletic facilities.   



 
“Habitat Conservation Plan” or HCP, as pursuant to section 10(a)(1)(B) of the ESA. 
 
“Incidental take” take that is incidental to, and not the purpose of, the carrying out of 
an otherwise lawful activity, as stated in 50 CFR 402.02. 
 
“ITP” Incidental take permit, a permit obtained through section 10(a)(1)(B) of the 
ESA that authorizes incidental take  
 
“Indirect impact area” is the upland area outside, and in the topographic down slope 
of the footprint, up to the wetland edge, and wetlands within the Receiving Site 
bordering the above mentioned uplands, beyond the land-water interface (the affected 
wetlands within the Receiving Site). 



   
“Management Prescriptions” means the prescriptions attached to the certification for 
any Conservation Bank that will govern the utilization and management of the 
Property. 



 
“Management Fund” means an investment fund maintained by the Certified Banker 
as a fixed endowment to be used exclusively for the management of the Property in 
accordance with the Management Prescriptions and the Conservation Easement. 
 
“MOU” memorandum of understanding, or formal written agreement between two or 
more parties 
 
“NLT” Natural Lands Trust, the non-government organization based in Media, PA 
 











Habitat Conservation Plan to Establish Conservation Banks for the Bog Turtle  7



“PAS” Population Analysis Site, metapopulation or cluster of EOs  
 
“PFBC” is the abbreviation for Pennsylvania Fish and Boat Commission, the agency 
entrusted with the oversight and management of aquatic resources including reptiles 
and amphibians.   
 
“PNDI” Pennsylvania Natural Diversity Inventory, the Commonwealth’s equivalent 
of the Natural Heritage data base containing the location and attributes for threatened 
and endangered species and natural resources  
  
“Receiving Site” is the antithesis of a Conservation Bank by virtue of its propensity to 
undermine recovery efforts and may consist of a housing or commercial development, 
or utility construction or maintenance project that impacts occupied or presumed 
occupied bog turtle habitat. The term “receiving site” was borrowed from Transfer of 
Development Rights programs where credits generated from protected areas, the 
Conservation Banks in this HCP, are purchased to be “received” elsewhere as 
mitigation.  
 
“Recovery Plan” means the Bog Turtle (Glyptemys muhlenbergii), Northern 
Population Recovery Plan published by the U.S. Fish and Wildlife Service in 2001. 
 
“Recovery Area” means a geographic area within the service area containing less 
disturbed and fragmented landscapes that facilitates dispersal and conservation bank 
connectivity.  
 
“Replacement Factor” or “multiplier” is a mitigation ratio applied to credits that is 
proportional to the intensity and location of the development activity to be conducted 
at a Receiving Site.  



 
“Service Area” means the geographic area within which permanent and non-
permanent impacts that occur to bog turtles and their habitat in association with 
development and other projects may be mitigated through the use of Conservation 
Credits consistent with this agreement.  The Service Area includes portions of 
Chester County, Pennsylvania and New Castle County, Delaware that drain to the 
Delaware River. The Service Area is also a portion of the Delaware West Recovery 
Subunit as defined in the Recovery Plan. 
 
 “Site Appraisal Matrix” (SAM) identifies the number of credits per acre that are 
applied to each of 50 land classes (cells) that may be present in a Conservation Bank 
or Receiving Site. Land classes are a function of site location, bog turtle occupancy 
status, and conservation zone. See Appendix C. 
 
“Take” To harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or 
to attempt to engage in any such conduct, as stated in section 3 of the ESA  
 
“TNC”, The Nature Conservancy 
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“Undisturbed Area” are areas within a Receiving Site that fall outside of the footprint 
and the indirect impact areas.  
 
“Zone 1” encloses the wetlands and the habitat contained within, that serve the bog 
turtle during various life cycle periods (overwintering, feeding, breeding, nesting). 
This term, along with Zone 2 and Zone 3, were initially introduced in “Bog Turtle 
Conservation Zones”, Appendix A of the 2001 Bog Turtle Recovery Plan.  
 
“Zone 2” refers to the uplands surrounding the wetlands, up to 300’ (91 m) from the 
wetlands edge, an upland area also known as the buffer.  
 
“Zone 3” are the uplands that extend beyond Zone 2, the upland buffer, up to 2500’ 
(758 m); these areas may be used for overland travel and may contribute to wetland 
recharge.  



 
3.0 Background 
 
3.1 The Northern Population of the Bog Turtle 
 
The northern population of the bog turtle (Glyptemys muhlenbergii) was listed as 
federally threatened in 1997. The allopatric southern population, occurring in Virginia 
through Georgia, is also federally protected by “similarity of appearance” to the northern 
population. The species is afforded special protection at the state level throughout its 
range, with listing in some states occurring as early as 1975.  Pervasive and widespread 
habitat loss, habitat impairment, habitat isolation, illegal collection, and the species 
naturally low reproductive rate, threaten the bog turtle with extinction.  The geographic 
range and abundance of the northern population of the bog turtle is believed to have 
contracted by 50% in the last 20 years (USFWS 2001).  
 
G. muhlenbergii is among the smallest of North American turtles; adults rarely exceed 
100-110 mm in carapace length.  An orange-reddish blotch is located on either side of the 
neck. The shell and skin are dark-colored. Recent molecular evidence resulted in the 
revival of the genus Glyptemys for the bog and wood turtle (Clemmys insculpta).  This 
taxonomic revision reflects the phylogenetic similarities between the latter two, and 
recognizes that the spotted turtle (Clemmys guttata) and western pond turtle (Clemmys 
marmorata), to be the only members of the genus Clemmys.  
 
Bog turtle life history is typical of K-selected organisms: sexual maturity is only attained 
in their 6 - 7th year, only 3-5 eggs are laid per year, and they are long-lived. Some 
individuals in the wild are known to have lived over 40 years.  Recovery of populations 
with naturally low reproductive rates is not only slow, but may be difficult. 
 
Habitat 
Bog turtles inhabit palustrine wetlands that are relatively open, with deep, penetrable 
substrates, and groundwater-fed areas. These wetlands typically occur as headwater seeps 
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and springs providing critical base flow of high quality water in a watershed.  Such 
springs occur often at geologic contacts, junctures of faults, breaks in topography, and 
local concavities in the landscape.  Such occurrences are favorable locations for a variety 
of wetland plants and related animals.  Seeps are usually slightly alkaline or nearly so and 
tend to be found in mafic geological settings such as limestone, marble, schist, gneiss, 
alkaline shales and sandstone, and serpentine. The presence of these elements seems 
consistent in habitat narratives despite different geographic locations and ecological 
settings. Bog turtles occur in shallow marshes, bogs (acidic), fens (alkaline), and even 
wetlands whose origins can be traced to past-human activities.   
 
Open areas, with low, herbaceous, pedestal vegetation, provide elevated and prolonged 
solar exposure that is vital for optimum physiological function of individuals and for their 
breeding ecology. Basking aids digestion and healing, and is necessary for the 
assimilation of various nutrients. Nesting in sunny sites ensures timely egg development. 
Recruitment of new colony members by means of reproduction is ultimately tied to the 
presence of sufficiently large canopy openings or wet meadow habitat.  
 
The importance of groundwater and deep, penetrable soils to the bog turtle appears 
primarily tied to their overwintering/aestivating habits and predator avoidance behavior. 
Overwintering bog turtles are often found near ground water intrusions where freezing or 
wide temperature fluctuation is unlikely. Activity becomes reduced in the hotter, drier 
summer months and is restricted to smaller saturated areas near spring heads or seepages. 
Despite their hard shell and ability to retract their head and limbs out of harm’s way, the 
bog turtle remains vulnerable to common carnivores such as raccoons, skunks, crows, 
foxes, domestic dogs, and bears. Burrowing in deep mud avoids detection or capture and 
is their only effective defense against these predators. 
 
Habitat Management 
The early seral wetland stage that so typifies bog turtle habitat is destined to become 
“endangered”. In present-day landscapes, increasing nutrient loads and hydrologic 
disruption accelerate the process of natural wetland succession and invasion of exotic 
plants. Herbaceous communities in open settings are replaced by closed canopy, wooded 
tracts. Worse yet, the natural mechanisms that once ensured the continual replacement of 
new open patches, such as fire, flooding by beaver, groundwater saturation and discharge, 
and free-ranging, large herbivores, have ceased to operate. Faced with such a scenario, 
bog turtles abandoning shaded wetlands may have limited options and longer distances to 
travel. Surprisingly, even in areas within the range of the bog turtle, wooded wetlands 
remain the highly-prized, yet elusive goal of many wetland restoration and creation 
mitigation projects. Compounding the situation further, is the invasion of emergent 
wetlands by aggressive alien plants such as purple loosestrife and Phragmites that 
degrade habitat quality by reducing both species diversity and microhabitat complexity. 
 
Fortunately, in the last 10 years, considerable progress has been made in developing 
effective techniques to retard the encroachment of woody growth, manage alien plant 
invasion, and restore sunny sites. Controlled burns, girdling, and application of 
herbicides, although labor-intensive, appear effective for eliminating woody growth in 
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small wetland areas. Livestock, such as cattle, goats, sheep, and horses, have recently 
been used with substantial success, to reclaim alien-plant invaded sites and to halt the 
advance of woody species. Low-intensity grazing appears to simulate the activities of 
native herbivores, long vanished from the landscape.  
 
The normal stewardship of bog turtle habitats requires that wetlands remain open and in 
native plant cover. As mentioned above, this can be accomplished through the 
introduction of low density grazers into core habitat and related uplands. This provides 
for good habitat linkage, invasive control, and reduction in predator density in these 
special value wetlands. As an additional bonus, it maintains high quality wetlands to 
serve as pollution filters, habitat for many other species, and a source of clean ground 
water feeding headwater streams. This can be accomplished relatively cheaply by 
arranging for landowners to use protected wetlands or leasing wetlands and adjacent 
uplands, once protected, for grazing. It is common for local farmers to cost share fencing 
and limited vegetation management with conservation organizations implementing a bog 
turtle stewardship plan. 
 
Associated Species  
Numerous plant and animal species depend or use the same habitat as the bog turtle. As 
stated earlier, in Pennsylvania, between 37% and 84% of vascular plants, amphibians, 
reptiles, and birds are wetland-dependent. The diversity of wetland-dwelling 
invertebrates is considerable and may include snails (Physa), fingernail clams, 
(Pisidium), dragonflies (Odonata), dobsonflies and alderflies (Megaloptera), stoneflies 
(Plecoptera), caddisflies (Trichoptera), beetles (Coleoptera), crustaceans such as isopods 
and amphipods, and true flies (Diptera). With the exception of the New Jersey chorus 
frog (Pseudacris triseriata kalmi), rough green snake (Opheodrys aestivus), both state-
listed species, (Pennsylvania Endangered), and the four-toed salamander (Hemidactylium 
scutatum), many amphibians and reptiles indigenous to an area use or are associated with 
wetlands and bog turtle habitats (Rocco, pers. obs.). Wetlands are also important to 
fishes; they provide primary and secondary habitat, as well as breeding and nursery areas. 
On the Atlantic slope, Almia calva, Umbra pygmaea, Notropis bifrenatus, Erimyzon 
oblongus, Noturus gyrinus, Aphredoderus sayanus, Fundulus diaphanus, F. heteroclitus, 
Gambusia affinus, Apeltes quadracus, Acantharcus pomotis, Enneacanthus chaetodon, E. 
gloriosus, E. obesus, and Etheostoma fusiforme are associated with swamps and marshes 
(Boltz and Stauffer, 1989). The American eel (Anguilla Rostrata) is a catadromus fish 
that spends considerable time in smaller streams and shallow marshes. There are a few 
true wetland-dependent songbirds such as the swamp sparrow (Melospiza georgiana), 
marsh wren (Cistothorus palustris), sedge wren (Cistothorus platensis), northern 
waterthrush (Seiurus noveboracensis), and Louisiana waterthrush (Seiurus motacilla). 
Yet, at least 28 species of birds, including the federally protected bald eagle (Haliaeetus 
leucocephalus), and many waterfowl and waterbirds use palustrine wetlands for breeding; 
and many, many more feed, seek temporary shelter, or benefit in other ways from these 
environments (Brauning 1989). The star-nosed mole (Condylura crystata), muskrat 
(Ondatra zibethicus), and beaver (Castor canadensis) are relatively common, obligate 
wetland mammals in southeastern Pennsylvania. At least five Pennsylvania bat species 
feed over water and their ecology is considered closely tied to wetlands (Merritt 1987, as 
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quoted in Kirkland and Serfass 1989). The latter underscores the importance of wetlands 
to flying invertebrates and in turn, their contribution to the food webs. 
 
Bog Turtles as Metapopulations 
A metapopulation is a group of small populations (sub-populations) genetically 
connected by dispersing individuals. Sub-populations exist in discrete habitat patches, 
usually surrounded by uninhabitable environment. Bog turtles exist as small colonies of 
10-50 individuals. Only wetlands providing suitable conditions are inhabited and there 
may be several different colonies occurring in a watershed. This hypothetical 
metapopulation can be visualized as scattered points along a dendritic web. 
 
The viability and permanence of a metapopulation, among other factors, largely depends 
on the flow of individuals between neighboring sub-populations. This sharing of 
individuals ensures genetic compatibility across a metapopulation, can rescue smaller 
sub-populations from extinction or establish new ones, and is ultimately the determinant 
of metapopulation viability. Thus, the functional connectedness of subpopulations 
governs the fate of individual subpopulations, and at different spatial and temporal scales, 
affects the entire metapopulation.  
 
Bog turtles may have dispersed by upland routes with relative ease historically. Most 
present-day human-altered landscapes do not offer this opportunity without considerable 
risks. Unless unique conditions exist to favor otherwise, dispersal along riparian corridors 
is more likely. If this assumption is correct, the long-term persistence of individual bog 
turtle subpopulations, and of entire metapopulations, among other variables, may depend 
on the functional porosity or connectedness of stream corridors and linear wetland 
corridors linking neighboring colonies. Functionally connected wetlands not only serve 
metapopulations (Gibbs 1993, Semlitsch and Bodie, 1998), but may be especially 
valuable to populations whose members are not restricted to discrete habitat patches, such 
as the spotted turtle (Clemmys guttata), that require not only alternate aquatic habitats, 
but also range widely in adjacent uplands (Joyal, 2001).   
 
The Bog Turtle Recovery Plan 
The bog turtle recovery plan (USFWS 2001) identified guidelines for recovery efforts. 
The main objective of the recovery “...is to protect and maintain the northern allopatric 
population of this threatened species and its habitat, ...” to allow its future delisting. 
Among the stated recovery goals is the long-term protection and viability of at least 185 
extant “populations” or Population Analysis Sites (PAS) from throughout the northern 
range. A single PAS may comprise several element occurrences (EO), known bog turtle 
sightings or colonies, and represents an attempt at cataloguing existing sites within a 
metapopulation framework. The cessation of illegal trade for this species and a 
reasonable understanding of its underlying ecology (to enable effective species, habitat, 
and threat management) are additional prerequisites to meeting recovery expectations. 
 
The Plan recognizes that recovery of the species will require multi-disciplinary action and 
provides a list of recovery tasks to identify these needs. The Recovery Task Outline 
(Table 6 of the Recovery Plan) is a set of actions designed to eliminate existing 
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vulnerabilities, threats, or deficiencies related to current regulations, law enforcement 
activities, population and site management, and research and education efforts, that at 
present hamper or are insufficient in furthering the recovery of the species. The 
Implementation Schedule (Appendix B) arranges the latter tasks by priority and identifies 
government agencies and other institutions most likely to execute any given task.  
 
At present, actions related to protecting extant populations, securing “long-term 
protection of bog turtle sites”, conducting “surveys of known, historical, and potential 
bog turtle habitat”, and management of “bog turtle habitat to ensure its suitability for bog 
turtles”, are actions of the highest priority and are intended to “prevent extinction or to 
prevent the species declining irreversibly in the foreseeable future”.  
 
The recovery plan also emphasizes the need to “develop and implement recovery unit-
specific recovery tasks, recognizing that each recovery unit will require a different 
prioritization of approaches”. In other words, strategies to aid recovery should reflect the 
needs and priorities of individual recovery units, and perhaps at smaller scales, to 
maximize the impact of recovery efforts. Such a statement is particularly relevant in 
consideration of the species’ metapopulation characteristics and the tendency for 
conservation efforts to proceed piecemeal without a clear understanding of the 
implications of such actions at broader scales.  
 
In 2001, there were 350 known PAS in the northern range - the recovery goals aim to 
secure at least 53% (185) of these sites. PAS are assigned to recovery units and subunits 
according to their geographic location. The entire northern population is divided among 
recovery units that correspond to five major river basins. Subunits are regions within 
these basins. Meeting recovery goals in each subunit will require securing at least 24%-
50% (mean 42%) of extant PAS. In units where only extirpated sites exist, and concerted 
survey efforts fail to “discover” new sites, meeting recovery goals may require 
“resurrecting” historical PAS by reintroduction. 
 
Extant bog turtle sites in Pennsylvania lie in the Susquehanna/Potomac Unit and in the 
Delaware Recovery Unit (DRU). The latter is divided into Delaware East (New Jersey) 
and Delaware West (Pennsylvania and Delaware) recovery subunits depending on the 
location of sites relative to the Delaware River. A few historical sites also exist in 
northwestern PA, in the Prairie Peninsula/Lake Plain Unit, but because no live animals 
have been found since the early 1900’s, these sites are considered extirpated. Future 
survey efforts in surrounding areas may prove otherwise; the increase of field surveys in 
southeast PA, encouraged by the species’ federal listing in 1997, has revealed many new 
sites. 
 
In 2001, there were a total of 75 and four PAS in Pennsylvania and Delaware, 
respectively. In Pennsylvania, 31 lie in the Susquehanna/ Potomac Unit and 44 in the 
Delaware West Recovery Subunit (DWRS). If the four Delaware PAS are included, a 
minimum of 20 sites (42% of known sites) must be secured to meet recovery goals 
specific to the DWRS. At present, there are over 30 “extant” bog turtle locations (element 
occurrences dating no earlier than 1950s) in the proposed HCP study area. Even if further 
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analysis reduces this number to about 20 PAS, this is a significant number of 
metapopulations to be working with initially, and is likely to increase following 
additional surveys. Given these prospects, the potential for establishing meaningful 
recovery areas in the HCP study area is very high.  
 
3.2 The Service Area 
 
The Service Area, also referred to “study area”, for this proposed habitat Conservation 
Plan (HCP) includes those portions of Chester County, Pennsylvania and the northern 
and eastern portions of New Castle County, Delaware (Figure 1) that drain to the 
Delaware River. This area totals 231,500 ha (570,000 acres) and corresponds to the 
southern end of the DWRS. Watersheds in the southwest corner of Chester County were 
not included in the proposed HCP Service Area because they drain to the Susquehanna 
River, a different recovery unit. Severe urban conditions exist east of Chester County. 
With the exception of Ridley Creek, recovery areas are unlikely to occur in Delaware 
County, dominated by the Philadelphia metropolitan area. In Delaware, the HCP study 
area includes DWRS watersheds north of the Chesapeake Delaware Canal (e.g., 
Brandywine River, Red Clay Creek, White Clay Creek, Christina River), as well as 
watersheds south of the canal with known bog turtle occurrences.  
 
Chester County lies in the southeastern corner of Pennsylvania in the Northern Piedmont 
ecoregion, an area of rolling topography, low plains and shallow valleys. Chester County 
is a moderately fast growing county in Pennsylvania.  Strong planning efforts at the 
county level have led to the recent publication of LANDSCAPES, the county’s 
comprehensive plan, that focuses growth toward urban areas, and seeks to conserve open 
space and linkages between green areas. A related planning document, WATERSHEDS, 
now available in draft, provides guidance to townships on limiting and directing growth 
to protect water resources. [This is all available on the Chester County Planning 
commission site www.chesco.org/planning] 
 
Despite its moderately fast growth, agriculture remains the mainstay of the economy.  
Chester County has the second highest agricultural production in the Commonwealth, 
second only to neighboring Lancaster County. This is significant to bog turtle 
conservation efforts since low intensity grazing regimes help maintain early seral stage 
wetland habitat.  
 
There is a well-established tradition of conservation by private groups, including partners 
in this HCP project.  The Brandywine Conservancy, NLT and TNC, respectively hold 
conservation easements over 20,000 ha (50,000 acres). Additional tracts are protected by 
the French and Pickering Creek Trust. These private efforts have significant public 
support. The County has twice supported bond initiatives to fund open space acquisition.  
It has acquired parkland, supports private and municipal acquisition of easements, and 
supports an active agricultural easement program. Many municipalities have established 
active easement and acquisition programs. 
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Figure 1. Map of the Service Area in portions of Chester County, Pennsylvania and New 
Castle County, Delaware. The inset illustrates the relationship between the Service Area 
and the eastern and western subunits of the bog turtle Delaware Recovery Unit.   
 
3.3 Status of the Bog turtle in The Service Area 
 
3.3.1 Chester County, PA 
 
The PA Natural Diversity Inventory (PNDI) was created by The Nature Conservancy, PA 
Chapter, to track rare and imperiled species and natural habitats, resources termed 
element occurrences (EO). The PNDI is analogous to, and serves a similar function as 
natural heritage databases in other states. Based on known bog turtle occurrences in 2006, 
obtained by the Penn State Cooperative Wetland Center for analysis through a 
memorandum of understanding (MOU) with the Pennsylvania Fish and Boat Commission 
(PFBC), the Service Area in portions of Chester County contained 36 occurrences 
ranging in ranking from A to X (Table 1).  
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The PNDI assigns a ranking of ‘A’ only to highly viable, secure occurrences (refer to 
Table 1 notes). In the Service Area portion of Chester County, there were only four such 
occurrences. None existed in Chester County outside the Service Area. There were 27 
occurrences ranked B – E, of which 19 (70.4%) were identified as extant (E) because not 
enough information was available at the time to rank them otherwise. There were 10 
occurrences ranked B-E in portions of Chester County outside the Service Area. Only 
five occurrences in Chester County were listed as historical (H) or extirpated (X); all 
were located inside the Service Area.  
 
These records paint a relatively bleak picture of bog turtle resources in the Service Area. 
Of 36 elements, only 8 (22 %) may be considered “favorable”, whereas all other elements 
were either no longer extant (14%) or were known from single live individuals or dead on 
road (DOR) specimens, an E ranking (64%). 
 
Table 1. Summary of bog turtle Element Occurrence rankings in Chester County for 
portions of the County inside or outside the Service Area as reported in Fall 2006 by 
PFBC. Criteria for rankings were provided by K. Derge, Western Pennsylvania 
Conservancy. 
 
EO Ranking* In Service Area Outside Service Area Total 
A 4 0 4 
B 1 1 2 
C 4 1 5 
D 3* includes 1 “CD” 2 5 
E 19 6 25 
H 4 0 4 
X 1 0 1 
Total 36 10 46 
*Combination ranks (e.g., AB, AC, etc.) are used to indicate range of uncertainty for an appropriate rank 
for an occurrence. Criteria for ranks follow below.  
 
A:  Occurrence is believed to be, on a global scale, one of the best known currently and historically with 
respect to population size and/or quality and quantity of occupied habitat; and, if current conditions prevail, 
the occurrence is very likely to persist for the foreseeable future (e.g., at least 50-100 years) in its current 
condition or better. These occurrences have characteristics (e.g., size, condition, landscape context) that 
make them relatively invulnerable to extirpation or to genetic depletion, even if they have declined 
somewhat relative to historical levels. For many animal groups, occurrences of this rank typically include at 
least 1,000 adults but may be smaller (100s) or might require larger populations (10,000s), depending on 
the species and its demographic characteristics. However, occurrences can be ranked A even if population 
size is not known. Occurrences with excellent estimated viability are ranked A even if one or more other 
occurrences have a much larger population size and/or much greater quantity of occupied habitat. 
 
B:  Occurrence is not one of the best known currently and historically but nevertheless exhibits favorable 
characteristics with respect to population size and/or quality and quantity of occupied habitat; and, if 
current conditions prevail, the occurrence is very likely to persist without genetic deterioration for the 
foreseeable future (e.g., at least 20-100 years) in its current condition or better. Such occurrences have good 
estimated viability and, if protected, contribute importantly to maintaining or improving the conservation 
status of threatened or declining species. 
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C:  Occurrence characteristics (size, condition, and landscape context) are non-optimal such that occurrence 
persistence is questionable under current conditions, or the occurrence does not meet A or B criteria but 
may persist for the foreseeable future with appropriate protection or management, or the occurrence is 
likely to persist but not necessarily maintain current or historical levels of genetic variability. This rank 
may be applied to relatively poor occurrences with respect to size, condition, and landscape context if they 
still appear to have reasonable prospects for persistence for the foreseeable future. Examples include very 
small non-degraded relictual occurrences, and possibly viable remnant occurrences of former landscape-
level species such as many extant occurrences of tall-grass prairie insects. 
 
D:  If current conditions prevail, occurrence has poor probability of persistence for the foreseeable future 
(because of small population size or area of occupancy, deteriorated habitat, poor conditions for 
reproduction, ongoing inappropriate management, or other factors). 
 
E: Extant and is employed when insufficient information exists to use more specific rank. Road kills and  
other incidental occurrences almost always warrant an E, since nothing is known about where they came 
from.  
 
H or X: Historical or extirpated 
 
3.3.2 New Castle County, DE 
 
The Delaware Natural Heritage and Endangered Species Program tracks species in 
Delaware and classifies the results in a manner similar to what is used by the PNDI, 
described in Section 3.3.1 of this document. In Delaware, there are eight bog turtle EO’s. 
Each EO consists of one or more wetlands. In cases where more than one occupied 
wetland has been documented for the EO, the individual wetland sites have been 
connected via waterways and the entire EO is called a macrosite. Some recent telemetry 
work has shown that some bog turtles occasionally travel over land to other watersheds 
and the definition of a bog turtle EO macrosite may change. For now, however, turtles 
from different watersheds were recorded as distinct EOs.  
 
All Delaware’s bog turtle EOs were located in the New Castle County; five in northern 
New Castle County, in the piedmont, and three in the southern part of the county, on the 
coastal plain. By 2007, there were a total of 21 bog turtle locations (individual wetlands, 
not EO’s) or sightings reported in six watersheds. However, many of these were single 
animals or such old records that the exact locations could not be verified. Some of earlier 
records were in places that are now completely developed. Using the ranking system 
employed by the PMDI, as of 2007, New Castle Country hosted one C-rank EO, five D-
ranks and two E-ranked EOs. The C-ranked site borders between a B and C rank and as 
consists of multiple occupied wetlands, all of which are protected to varying extents. 
Without intervention in the form of habitat protection and management, the future looks 
bleak for bog turtles in Delaware.  
 
3.4 Potential Bog Turtle Habitat Occurrence GIS-Models 
 
3.4.1 Purpose and Approach 
 
The overriding goal of the modeling effort was to predict the location of core or breeding 
habitat for the bog turtle using a geographic information system (GIS) based on readily 
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available spatial data. Core habitat, was assumed to be found in mucky, ground water-fed 
wetlands typically associated with headwater streams, a relatively rare landscape feature 
in the Service Area. The coarse resolution of available spatial data sets coupled with the 
rarity of the wetlands sought, demanded that the resulting predictive model erred on the 
side of inclusion, i.e., areas identified by the model would likely contain non-habitat. 
From a conservation project standpoint, an inclusive model was the preferred approach. 
To offer planning flexibility, models of varying likelihood of potential habitat occurrence 
(high probability, medium probability, and low probability) were developed and applied 
to the Service Area. Thus, the high probability of occurrence model was the model most 
likely to capture potential bog turtle habitat. The models were developed deductively on 
the basis of expert opinion and were additive. The spatial data used in the creation of the 
models were selected from the best Service Area-wide available data at the time the 
models were initiated. Application of the models revealed the Service Area to comprise, 
roughly, 18% of high probability, 63% of medium probability, and 18% of low 
probability lands. Since no formal “medium probability” model existed, the amount 
identified above was simply the balance.  
 
Several field investigations were conducted in 2005 to subsequently verify, 1) the 
accuracy of the predictive model and, 2) to ascertain the value of incorporating 
potentiometric surface data, a coverage that strives to identify likely discharge points by 
comparing predicted groundwater elevation against surface elevation. The relatively low 
occurrence of wetlands (50%) and of even less, areas deemed potential bog turtle habitat, 
in high probability model areas was surprising but consistent with the desire for this 
model to be as encompassing as possible. It also hints to the rarity of what is perceived as 
high quality potential bog turtle habitat. The potentiometric data improved the predictive 
capability of models but the absence of this information for the entire Service Area 
limited its utility, at least at the present time.  
 
Perhaps of most significance to the larger goals of this HCP project was the finding that 
the high probability model captured most (98%) of the known bog turtle occurrences 
(EOs) in the Service Area, evidencing to its usefulness as a proxy for estimation of 
potential habitat present as well as occupied habitat. A detailed presentation of this work 
is given in Appendix A.  
 
3.4.2 Estimating Amount of Occupied Habitat     
 
Two methods were used to estimate occupied area within the Service Area: area adjacent 
to known occurrences and 1% of the high probability habitat model (Figure 2).  First, 
area adjacent to known occurrences was calculated using the current occurrences in New 
Castle and Chester Counties and calculating the area of high probability model that fell 
within 1 km of these occurrences. Bog turtles occupy a small home range, on  
average, < 1.5 ha (< 3.7acres) (Chase et al. 1989, Ernst 1977). Movements are largely 
restricted to the same wetland, yet overland movements of up to 750 m and in excess of 
2,700 m have been recorded in New York and Virginia bog turtles, respectively (Eckler 
et al. 1990, Carter et al., 2000). Thus, the 1-km distance was chosen arbitrarily and would 
appear to capture the vast majority of bog turtle movements; it was also comparable to 
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the 1.6 km (1 mi) distance used by the PFBC and USFWS to informally flag proposed 
development projects in the vicinity of occupied sites. This method resulted in an 
estimated 4,105 ha (6,568 acres) of occupied habitat within the Service Area (Table 2).   
 
By the second approach, one percent of the high probability model was selected as a 
method to estimate occupied habitat, because in the random validation of the high 
probability model, there were no sites identified to be occupied by bog turtles.  Therefore, 
we assumed that the actual percent of occupied habitat is less than 1% of the area 
represented in the model.  This method resulted in an estimated 744 ha (1,190 acres) of 
occupied habitat within the Service Area (Table 2).  
 
 
 



 
 
Figure 2. Schematic illustrating the two methods employed to estimate the amount of bog 
turtle occupied habitat in the Service Area.  
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Table 2: The total occupied area estimated by two methods: area adjacent to known 
occurrences and 1% of the high probability model. 
 



 
 
 
4.0 The Endangered Species Act 
 
Section 9 of the ESA prohibits private landowners (and others) from “taking” a federally 
listed wildlife species.  This take prohibition has been interpreted broadly to include a 
range of activities that could directly kill or harm an endangered species, including 
destroying occupied habitat.  This prohibition, however, is not absolute.  In 1982, the 
ESA was amended to allow non-federal landowners to apply for an “incidental take 
permit” (ITP) under Section 10(a)(1)(B) of the Act in exchange for agreeing to a “habitat 
conservation plan” (HCP) that mitigates and minimizes the impact of the take to the 
maximum extent practicable.  Thus, landowners who plan to undertake activities that will 
take bog turtle habitat must seek coverage under Section 10 of the Act. 
 
In this instance, the Bog Turtle Conservancy (BTC) seeks such a permit under Section 10 
of the ESA.  This permit would provide the BTC with the ability to provide take 
authorization, with Service review, through issuance of Certificates of Inclusion to 
private landowners who minimize and mitigate such take by funding conservation 
activities on approved bank sites owned or eased by the BTC or other certified bankers.  
The permit would also provide take authorization to the BTC for conservation, 
restoration, and management activities at the conservation bank. 
 
5.0 Purpose and Need 
 
The bog turtle currently occupies habitat in portions of Chester County, PA and New 
Castle County, DE that are under increasing pressure from residential and commercial 
development and road construction.  Some new development has been halted where 
occupied habitat occurs because development activities would result in take.  Developers 
and private landowners seek permission to take occupied turtle habitat.   
 
Even in the absence of new development or other direct take of habitat, bog turtles are 
highly threatened due to the continuing degradation of their wetland habitats as a result of 
accelerated woody succession, disruption of suitable habitat by invasive plants, past and 
on-going development, increased predation on turtle adults, young and eggs from 
abundant native predators, and disruption of wetland hydrology.  In addition, 
fragmentation of these small isolated wetlands, found throughout watersheds, is occurring 
through urbanization, increased traffic on area roads and other factors threatening the 
ability of turtles to interbreed, disperse, and survive in the long-term.  If the Service were 
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to deny incidental take of bog turtles to private landowners, many of the area’s bog turtle 
populations and the habitats they occupy would likely eventually be lost to benign 
neglect.   
 
It is important to note that no private landowner with occupied bog turtle habitat 
on his or her land is required to participate in this HCP program.  However, this 
plan provides an opportunity for private landowners who seek to take bog turtles to be 
covered under an ITP without having to apply for an individual ITP – though that option 
still remains open to those landowners.   
 
Through the establishment of bog turtle conservation banks, this HCP will address the 
legitimate need of private landowners for incidental take of turtle habitat while providing 
the BTC and other certified banks with a financial incentive to conserve, restore and 
manage the habitat that is essential to the turtle’s survival and recovery.  Conservation 
banking is not a new idea.  Numerous banks have been established for state and federally-
listed species in California, and banks exist for federally-listed gopher tortoises in 
Alabama (Board of Water and Sewer Commissioners of the City of Mobile, undated) and 
state-listed gopher tortoises in Florida (Ashton and Ashton, 2008).   
 
6.0 Biological Goals and Objectives 
 
Service policy requires that HCPs provide clear biological goals and that monitoring 
plans be developed to measure progress towards those goals.   
 
The over-arching goal of this plan is to protect and manage self-sustaining bog 
turtle colonies on land owned, or eased by the BTC and other certified bankers. Four 
indicators will be examined in Conservation Banks to measure progress towards this 
goal: (1) number of wetland acres occupied by bog turtles; (2) number of turtles present; 
(3) evidence of successful breeding and recruitment, and; (4) habitat restoration success. 
 
At a minimum, this plan seeks to establish multiple Conservation Banks located in 
Recovery Areas that collectively will contain at least 300 wetland acres (Zone 1) 
occupied by bog turtles, with most colonies contained therein, exhibiting evidence of 
breeding and recruitment and totaling at least 100 juvenile and mature turtles.   
 
Wetland acres will be determined by the size of the stream and wetland complex 
contained within a Conservation Bank occupied by bog turtles. The number of turtles 
present will be determined by hand capture methods and trapping, with the latter a 
requirement, and employing 20 traps per acre of potential habitat, monitored for 20 days, 
double the effort recommended by Somer (2000).  Reproductive success will be 
monitored to ascertain evidence of breeding (nests, egg fragments, hatchling turtles).  
Evidence of successful recruitment, will be monitored by confirming the presence of 
different age classes (presence of juvenile, sub-adult, and adult turtles).  Habitat 
restoration, the fourth indicator, will be monitored by measuring herbaceous vegetation 
cover, canopy cover, and coverage of invasive species.  
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The biological goals will be pursued through perpetual protection, restoration, and 
management of (1) wetlands, (2) buffers, (3) and potential upland recharge areas 
comprising the bog turtle occupied Conservation Banks, and (4) by monitoring and 
associated adaptive management of bog turtle colonies and restoration of their habitat in 
Conservation Banks.  
 
The biological goals stated above provide for flexibility whilst clearly stating what is to 
be accomplished. Recovery should strive to protect habitat in dispersal friendly 
landscapes. The Recovery Areas were chosen and delineated for this purpose, even if 
admittedly, some are superior in this respect to others. Likewise, no specific 
Conservation Bank locations are identified. Although sites potentially suited to become 
Conservation Banks exist, their location and relevant attributes for certification purposes 
will be identified following HCP approval and implementation.  
 
The amount of occupied wetland acres sought for protection in this HCP may seem lofty, 
especially since bog turtles often occupy only a small portion of a larger stream and 
wetland complex. However, the proposed approach to measure wetland acres by the size 
of the total wetland complex in a conservation bank occupied by bog turtles, rather than 
wetland areas believed to be used by turtles, will be an objective and repeatable measure, 
and, most importantly, will be consistent with how incidental take will be appraised at 
Receiving Sites. This provides for an equitable measure of what is being protected in 
Conservation Banks vs. lost to incidental take.  
 
Identifying a minimum number of bog turtles to be attained, and that most colonies, at 
any given time, will be in a dynamic state, ensures that viable, self-sustaining bog turtle 
colonies are being protected.   
 
A secondary goal for this HCP is to examine whether the approach it uses, 
conservation banking, is appropriate to be applied more broadly across the listed 
range of bog turtles.  If establishment of conservation banks is successful in achieving 
the biological goals of this HCP, then the BTC or other authorized bankers may be 
willing to expand the service area in which mitigation for loss of habitat is accepted.  
Doing so, however, would require formal approval by the USFWS including opportunity 
for public comment.  
 
6.1 Conservation Banks 
 
These are the ecologically superior sites that are perpetually protected and managed to 
favor the recovery of the bog turtle and associated wetland species. Conservation Banks 
will consist of 1 or more properties containing core habitat (wetlands) surrounded by 
supporting uplands serving as buffer and contributing to recharge. Most banks will be 
occupied by bog turtles; others may be non-occupied when initially established, but 
contain high quality habitat to provide new sites for naturally expanding neighboring 
colonies or to facilitate their connectivity. Non-occupied banks could become occupied 
through augmentation efforts, i.e., seeding of non-occupied banks with hatchlings from 
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neighboring banks or salvaged from nearby sites lost to development, from Receiving 
Sites.  
 
Since protection of natural resources relevant to bog turtle recovery at any given location 
will be constrained by tax parcel size and configuration, ownership, and landowner 
participation, among other factors, Conservation Banks may assume any one of the 
following forms:  
 



1. Single Tax Parcel or Portion Thereof: Land comprising the bank lies entirely 
within a single property that because of its resources, size, configuration, or local 
setting is deemed a valuable asset for bog turtle recovery.  



2. Multiple Properties or Portions Thereof: Land comprising the bank consists of 
two or more tax parcels or portions of several tax parcels. In this situation, no 
single property may have sufficed to serve as a bank. As a result, portions from 
several properties are eased, perpetually protected, and comprise the bank. 



 
Banks will be owned or leased by either qualified bankers or local conservancies, as well 
as perhaps a newly created BTC serving this specific role. Any person or entity will be 
entitled to establish a Conservation Bank and may do so by identifying the area to the 
Fish and Wildlife Service, identifying the credits that will be generated under the criteria 
set out in the HCP, submitting a specific management plan consistent with the criteria set 
forth in the HCP and identifying who will be responsible for management. In many cases, 
the person nominating the area will be the Bog Turtle Conservancy; where it is not, the 
owner will need to enter into an agreement with the Conservancy whereby the 
conservancy will oversee management for an appropriate fee and pursuant to a contract. 
The Fish and Wildlife Service and the Fish and Boat Commission would both be entitled 
to enforce this agreement directly. 
 
Most Conservation Banks generating credits for trading will consist of newly eased or 
fee-simple acquired properties. Since large portions of land in some Recovery Areas are 
already protected (Appendix B), easement holders may not wish or be allowed to have 
their land authorize additional development. Tracts already under protection may not, in 
most cases, create credits that might result in the authorization of new development.  
 
With the consent of the landowner(s), and when consistent with rules governing their use, 
however, existing easements or protected lands (private or public) could generate 
conservation credits proportional to the improvement that resulted following the 
management action(s) required to restore, improve, or manage them for the benefit of the 
bog turtle. In this program, the incentive for restoration or improvement of existing 
protected lands for the bog turtle, aside from its value to the recovery effort, would be the 
creation of credits that would be sold to offset restoration and continued, perpetual 
management costs. An example is provided: 
 



A tract on protected lands where a single bog turtle was sighted, and neighboring 
known bog turtle occupied wetlands, consisting of mostly forested and shrub 
wetlands is restored to pasture through cutting and grazing. Several years after 
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this intervention, Phase 2, trapping, searches for nests reveal the site to be 
occupied by 6 mature turtles, 1 juvenile, and the presence of 2 nests, qualifying 
the site as “breeding”. Based on these findings, improvement of the easement, 
with the approval of the landowner, and following certification of the 
improvement that resulted, would generate credits corresponding to the difference 
between current and former tract conditions. Thus, if the tract was initially 
appraised 10 credits, and restoration resulted in an appraisal of 14 credits, the 
restoration and management action would allow the release and sale of 4 credits, 
an amount consistent with the outcome of the restoration and commitment for 
perpetual management.  



 
In the above example, the outcome of the restorative activity, and commitment to 
perpetual management, does not result in the release of all credits identified in the post-
restoration appraisal, because the lands were already protected, or eased in perpetuity, 
and provided some, albeit inferior habitat, prior to restoration. Release of all the credits in 
this situation would create no incentives for bankers to protect, through easements or 
otherwise, additional lands, a far more expensive and effort-consuming endeavor.  
 
At the same time, it would offer incentives for certified bankers to seek restoration and 
perpetual management of existing protected lands, perhaps even public lands, that at the 
time of their enrollment, may not be suited or of marginal quality to bog turtles and other 
fauna and flora dependant on early seral stage wetlands. Clearly, the managers and 
administrators of the latter would need to approve restoration and management. 
Admittedly, policies or regulations governing them could prevent use of existing 
easements, state or federal lands for mitigation purposes. If these impediments were 
overcome, perhaps through MOUs, credits generated could be generated and would be 
subject to the same scrutiny (certification requirements) as those occurring on 
Conservation Banks. At present, the authors can identify at least one bog turtle occupied 
site on “public lands” that for years has been neglected. Pleas for assistance in this regard 
to both federal and state agencies tasked with the protection of the bog turtle by the land 
manager have yet to result in action. With budgets stretched or committed to other 
priorities, such areas inevitably languish and are at risk of demise from lack of 
management. Allowing the release of credits, in proportion to the restoration being 
accomplished, may create the necessary economic incentive for bankers to conduct 
activities beyond the boundaries of formal Conservation Banks. Such incentives, would 
be consistent with the desire to maintain as many loosely connected patches of occupied 
habitat as possible, rather than focused protection and restoration at few sites. 
 
In summary, Conservation Banks in this HCP generate credits for trading, and a 
Conservation Bank in the context of this HCP, is reserved strictly to identify lands 
important to bog turtles that create credits for sale to mitigate incidental take elsewhere. 
Easements or otherwise protected bog turtle occupied lands that do not generate credits, 
will not be considered Conservation Banks regardless of their resources to bog turtles. 
Such lands would simply be considered part of the patchwork of lands supporting 
recovery. Some easements or portions of public lands managed specifically and in 
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perpetuity for the bog turtle, however, could generate “partial” credits, but would not be 
referred to as Conservation Banks.  
 
If credits are generated from management of existing easements or other permanently 
protected lands, fee-simple acquired Conservation Banks will be the most expensive type 
to establish because of the real estate costs in the Service Area.  
 
The property, or properties, comprising the Conservation Bank, will be protected under a 
perpetual Conservation Easement.  
 
Most Conservation Banks will be located in Recovery Areas, landscapes within the 
Service Area most likely to favor colony or habitat connectivity over the long term. 
Ideally, there will be multiple Conservation Banks in each Recovery Area. 
 
6.2 Certification of Conservation Banks 
 
To fulfill the biological goal of creating self-sustaining populations, this HCP establishes 
bog turtle Conservation Banks that will serve as mitigation sites for losses of occupied 
turtle habitat that occur on other lands. This HCP does not specify the exact locations that 
will function as a bank.  Instead, it requires that a set of criteria be met before the 
USFWS can certify a site as a bank.  
 
The U.S. Fish and Wildlife Service, after consultation with the Pennsylvania Fish and 
Boat Commission, has sole authority to approve sites as Conservation Banks based on the 
requirement that the site meets the following conditions:   
 



Turtles must be present: Each site proposed as a Conservation Bank will be 
surveyed for the presence of bog turtles using the Phase II or trapping surveys 
completed by qualified bog turtle surveyors and in accordance with current survey 
protocols established by USFWS and PFBC. The area must support at least one 
bog turtle to be accepted as a banking site, although the bank may also have 
associated buffer and habitat corridor acres on properties that may not have bog 
turtles on them. 
 
Land must be protected:  Each site proposed as a Conservation Bank must be 
placed under permanent conservation easement before or at the time of the first 
purchase of any credits from the bank.  
 
Management must be endowed in perpetuity:  Each site proposed as a 
Conservation Bank must have an Endowment Fund established and maintained by 
the Certified Banker as a fixed endowment to be used exclusively for the 
management of the bank in accordance with the Management Prescriptions and 
the Conservation Easement.  At the time of each purchase of credits from the 
bank, the endowment must be of sufficient size to allow the management and 
maintenance of all purchased credits in perpetuity. 
 











Habitat Conservation Plan to Establish Conservation Banks for the Bog Turtle  25



Defined Management Obligations:  Each site proposed as a Conservation Bank 
must have established Management Prescriptions that define the practices that 
will be used to maintain the vegetation and hydrologic conditions and other 
ecological characteristics necessary to support bog turtles at the site.  The 
Management Prescriptions must include a plan to proactively restore, manage and 
maintain wetland, buffer, and corridor acres and also must include a plan to use 
the results of habitat monitoring to adapt Management Prescriptions so that they 
produce and maintain the necessary habitat conditions for bog turtles. 
Management Prescriptions must address all of the following: 
 



1. Canopy cover.  Maintenance of open canopy conditions is vital to 
producing suitable herbaceous ground cover for bog turtles and providing 
sufficient basking and nesting habitat.  Therefore, suitable canopy cover is 
a key management objective for the conservation bank.  A total tree 
canopy cover (> 10 feet in height) of 40% or less will be maintained 
across the wetland acres.  



2. Core breeding habitat.  A minimum of one contiguous acre of wetland 
habitat must be maintained with less than 5% tree canopy cover (>10 feet).  
This wetland area must have permanently saturated soils, narrow rivulets 
(< 12 inches wide) of shallow (< 8 inches) flowing surface water, deep 
mucky soils, and abundant ground cover of tussock sedge, or other 
hummock forming vegetation.  



3. Non-native invasive species.  Non-native invasive species must be 
controlled in all wetland areas such that non-native invasive plants 
comprise no more than 20 percent cover of vegetation greater than 10 
inches in height on June 1st and August 1st of each year.   



4. Native species.  Bulrush, willow, alder, and maple are often present and 
desirable in bog turtle wetlands, but in relatively low densities.  Wetland 
habitat shall be maintained so that these species do not comprise more 
than 30 percent cover, as measured on June 1st and August 1st of each year, 
in the wetland habitat. 



5. Water quality.  Agricultural and other land use activities will be managed 
so they do not impact the water quality in bog turtle wetlands.  This 
includes a requirement that cropped areas be no closer than 100 feet from 
the edge of wetlands and that any livestock feedpens or other areas of 
dense livestock aggregation be no closer than 300 feet from the edge of 
the wetlands.   



6. Water quantity. No activities or structures likely to threaten water quantity 
will be permitted within the Conservation Bank. Such activities could 
include but are not limited to large scale water extraction projects for 
drinking or crop irrigation or diversion or damming of upstream channels 
unless intended for restoration or habitat improvement.  
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6.3 Certification of Conservation Bankers 
 
This HCP and the ITP cover the activities of the BTC in setting up and running banks and 
selling credits in banks.  However, this HCP also allows other certified bankers to 
participate.  Other certified bankers may hold title to bank lands, easement on bank lands, 
or accept responsibility for maintaining an Endowment Fund and managing bank lands.   
 
The U.S. Fish and Wildlife Service, after consultation with the Pennsylvania Fish and 
Boat Commission, has sole authority to certify banks held or managed by parties other 
than BTC as banks meet the certification criteria above.  BTC shall be responsible for 
extending incidental take authority to other bankers through Certificates of Inclusion 
under its ITC.  BTC shall remain liable for any failure to maintain Endowment Funds or 
banks as defined in Conservation Easements and Management Prescriptions.   
 
6.4 Recovery Areas 
 
Landscapes or regions within the Service Area most likely to favor Conservation Bank 
connectivity and integrity over the long term are termed Recovery Areas in this HCP.  At 
the time of this writing, seven Recovery Areas have been proposed, ranging from 5,900 – 
17,000 ha (14,500 – 42,000 acres) in total surface area with 14.5-55.3% in protected 
lands (Appendix B, Table 1). Recovery Areas were delineated based on HCP Team 
knowledge of natural resources, known bog turtle occurrence, abundance and 
configuration of existing protected lands, and consideration of suburban growth patterns. 
 
The Service Area is the geographic area where incidental take authorization may be 
mitigated by the use of credits generated from Conservation Banks. At present, this 
region covers portions of the bog turtle Delaware West Recovery Area within Chester 
County, Pennsylvania and New Castle County, Delaware.  
 
6.5 Appraisal of Conservation Banks, Receiving Sites, and Incidental Take: 



Generation and Use of Credits 
 
The number of credits that a Conservation Bank generates or that a developer might need 
to purchase to mitigate incidental take at a “Receiving Site”, is based on the ecological 
value or appraisal of affected lands and in regards to the latter, the extent of the incidental 
taking.  
 
The appraisal of Conservation Banks and Receiving Sites is a valuation in credits of 
ecological resources deemed relevant to bog turtle recovery, and is similar regardless of 
the fate of the property.  A 2.5-ha (5 acres) wetland containing a breeding colony of 20 
bog turtles of various age groups will be appraised higher than a similar-sized wetland 
containing a single adult bog turtle.  Two similar-sized wetlands containing the same 
number of turtles will be appraised similarly regardless of their use as Conservation Bank 
or Receiving Site, at least initially, before mitigation ratios are applied based on the 
location and nature of proposed development activities. The appraisal process initially 
treats Conservation Banks and Receiving Sites similarly.  
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The area in a property corresponding to each of the three Bog Turtle Conservation Zones 
(US FWS, 2001), namely, Zone 1, the core habitat and surrounding wetlands, Zone 2, the 
buffer, the uplands extending 0-300 ft (91 m) from the delineated wetland edge, and Zone 
3, the uplands beyond the buffer usually contributing to wetland recharge and extending 
up to 2,500 ft (758 m). The quality and status of Zone 1 will impact the appraisal of Zone 
2 and 3 and, on a unit basis, will always yield the greatest amount of credits.  Bog turtle 
colony attributes, whether confirmed or presumed, will be the key criterion determining 
the appraisal. Land in Recovery Areas will be appraised higher than land outside them. 
The appraisal process is designed to discourage loss of sites that would be more valuable 
as Conservation Banks.  
 
It is important to remember that credits can only be generated from USFWS certified 
Conservation Banks, the property has been preserved in perpetuity by use of an easement 
or ownership by a conservancy or government, the management plan approved and trust 
funds or other mechanisms established to assure its management in perpetuity. The 
requirement that credits are created, and become available, only after establishing a 
Conservation Bank, will ensure that incidental take authorized will not take place before 
the actions intended to offset its incidental take are in place. Furthermore, a developer 
who purchases credits to authorize incidental take is obligated to abide to the terms and 
conditions of the incidental take permit and its limitations.  
 
To mitigate incidental take at Receiving Sites, replacement factors (multipliers) ranging 
from of 0-3, are applied to the appraised value of lands affected by development. For 
example, if one (1) acre of land is appraised 7 credits, a replacement factor of 3 would 
require the purchase of 21 credits. If 2 acres were involved, each valued 7 credits, a 
replacement factor of 3 applied to both acres would require the purchase of 42 credits (7 
x 2 x 3 = 42). The magnitude of replacement factors in this HCP is determined by two 
variables: the location and nature of the proposed disturbance from development. Three 
broad types of disturbances are recognized, whereas the three conservation zones identify 
location (Table 3).  
 
Table 3. Summary of replacement factors (multipliers) by development activity and Zone 
currently proposed. Multipliers are applied to the value of each portion of an appraised 
property.  
 
Zone Name Footprint Indirect Impact Undisturbed 
Zone 1 1:3 1:1.5 Not applicable in most cases 
Zone 2 (all sub-buffers) 1:2 1:1.5 zero credits due 
Zone 3 1:1 1:1 zero credits due 
 
Portions of a Receiving Site used for construction of buildings, roads, parking lots, 
driveways, other impervious surfaces, or activities requiring removal or alteration of 
existing soils and vegetation, including lawns, gardens, and active athletic facilities will 
be considered part of the footprint. The footprint is the most intensively used portion of a 
Receiving Site. 
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Areas outside and in the topographic down slope of the footprint up to the wetland edge, 
including associated wetlands, are in the indirect impact area. Acreage in the indirect 
impact area, not directly impacted by construction is anticipated to degrade over time 
because of its proximity to the project footprint. 
 
A replacement factor of zero (0) will be applied for acreage either outside the project 
footprint or outside the indirect impact area. Areas left undisturbed and in their existing 
state will not require replacement or purchase of credits. If relatively high replacement 
factors discourage unnecessarily large footprints, the zero replacement factor serves as an 
incentive (reward) to maximize clustering, protecting open space, and implement 
efficient site design. Undisturbed portions of a Receiving Site do not require the purchase 
of credits. At present, only wetlands upslope of the footprint and disconnected from 
wetlands, such as an isolated depression or vernal pool, would be considered 
“undisturbed wetlands”. 
 
Determining how many credits must be purchased as mitigation requires the tabulation of 
credits, after the appraisal of the property, by conservation zone and disturbance affecting 
it. By this approach it should be evident that placing the footprint in or in portions of 
Zone 1 will be the most expensive area of the development to mitigate.  
 
With sufficient supply and demand, creating a market for credits could finance a 
significant portion of recovery efforts under this program. A detailed discussion of the 
appraisal process and examples are presented in Appendix C. The sale of credits is 
anticipated to occur through public auction; Appendix D presents an approach for pricing 
the reservation price, the minimum sale price of a credit to offset Conservation Bank 
establishment and “perpetual” management costs.  
 
7.0 Incidental Take 
 
7.1 Use of Incidental Take Authority 
 
The ITP granted to the BTC pursuant to this Section 10(a)(1)(B) application and HCP 
would allow the BTC to extend incidental take authority to private landowners in Chester 
County, Pennsylvania and New Castle County, Delaware through a Certificate of 
Inclusion.  The Certificate of Inclusion (Appendix E) will state the landowner’s name(s), 
the location of the property, and the level of take authorized under the Certificate.  The 
Certificate will be signed by a representative of the BTC and the USFWS and will be 
presented to the landowner when his/her obligations under this HCP have been satisfied. 
 
Under this HCP, landowners who desire to incidentally take turtles will contact the BTC 
or the USFWS to request a Certificate of Inclusion.  Those Certificates will authorize 
modification or destruction of occupied or presumed occupied bog turtle habitat.  The 
USFWS will have the opportunity to review and object to the issuance of any 
Certificate of Inclusion.  To make the program effective, an objection would have to be 
received in a timely manner; 60 days is a suggested maximum. To receive a Certificate of 
Inclusion, the developer or other entity seeking the certificate, will be required to 
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purchase credits from the BTC or other certified banker that will cover costs associated 
with habitat preservation, habitat restoration and management, and other activities at a 
Conservation Bank. 
 
7.2 Incidental Taking to be Authorized 
 
This HCP would authorize two types of incidental take associated with the operation of 
Conservation Banks. The first type will be incidental take associated with the impact/ 
degradation of bog turtle habitat on privately owned tracts of land.  As noted previously, 
private landowners would receive authorization to incidentally take bog turtles on lands 
to be developed after first mitigating such take by the purchase of credits generated from 
the establishment and perpetual management of Conservation Banks.  
 
Because of the difficulty and sometimes repeated long-term sampling required to 
accurately assess bog turtle colony size, incidental take in this HCP will be based on the 
presence and amount of occupied or presumed occupied habitat acres to be affected, 
rather than an actual count of individual bog turtles in an area.  
 
The extent of incidental take allowed under this HCP will be limited to 100 acres of bog 
turtle occupied or presumed occupied habitat, namely, lands classified as Bog Turtle 
Conservation Zone 1, the jurisdictional wetlands and bog turtle habitat contained therein, 
whether known occupied (confirmed through Phase 2 survey or trapping) or willingly 
presumed occupied by those seeking incidental take coverage (no Phase 2 survey or 
trapping to confirm probable absence).  
 



Example: A Receiving Site consisting of 2 acres of presumed occupied habitat 
(Zone 1), 3 acres of buffer (Zone 2), and 10 acres of uplands (Zone 3), would 
require a Certificate of Inclusion to authorize the incidental taking of 2 acres of 
Zone 1. In this example, the 2 acres of wetlands were assessed as containing bog 
turtle habitat, and the entity requesting the Certificate of Inclusion was willing to 
presume the habitat was occupied because no Phase 2 survey or trapping was 
completed to indicate otherwise.  



 
It is important to observe that incidental take authority will be requested for lands 
in the Receiving Site only corresponding to Zone 1. The rationale for excluding Zone 2 
or Zone 3 in the Certificate of Inclusion, as in the above example, is based on the 
presumption that no authority is currently required for incidental take of surrounding 
uplands or non-habitat lands, since “harm”, as defined in 50 CFR 17.3, appears restricted 
to “significant habitat modification or degradation where it actually kills or injures 
wildlife by significantly impairing essential behavioral patterns, including breeding, 
feeding or sheltering”. Thus, until upland areas corresponding to Zone 2 and Zone 3 are 
recognized as equally important to the long term protection of bog turtles, as appears to 
be the case with “…habitat modification or degradation…”, and that their destruction or 
alteration invariably leads to “harm” to a federally protected species, the incidental take 
being authorized in this HCP is limited to Zone 1 exclusively.  
 











Habitat Conservation Plan to Establish Conservation Banks for the Bog Turtle  30



By virtue of the appraisal process described earlier, however, mitigation requirements, 
the number of credits that must be purchased to offset proposed activities leading to land 
disturbance at a Receiving Site, will be based on 0-3 times the valuation of the affected 
parcel and its components, namely Zone 1–Zone 3. This approach ensures that 
compensation (mitigation) is consistent with what is being lost and by the nature of the 
proposed disturbance, i.e., the number of credits that must be purchased reflects bog 
turtle colony status, supporting uplands, site attributes, nature of proposed land 
disturbance and its location.  
 
In summary, the Certificate of Inclusion is strictly being sought to authorize incidental 
take occurring or anticipated to occur in Zone 1, currently, the only regulated lands that 
are relevant to issuance criteria stated in 50 CFR 17.22 (b)(1). In return for the authority 
for incidental take, the recipient agrees to purchase credits. In this HCP, the number of 
credits that must be purchased as mitigation is a function of the ecological value of all the 
lands contained in the site to be developed, whether regulated, applicable to issuance 
criteria, or not. The need to base the number of credits that must be purchased on the 
entire Receiving Site, is economical as much as ecological. Establishing Conservation 
Banks containing occupied Zone 1 in the absence of supporting uplands (Zone 2 and 
Zone 3) is illogical from the ecological perspective. Since uplands have more alternative 
uses than wetlands, acquiring them come at greater economic and opportunity costs. 
Consequently, the purchase of credits is tailored to reflect the true costs of replacement 
and mitigation, what is being lost at a Receiving Site, regardless of whether certain land 
components are not currently regulated or meet permit issuance criteria. What is 
important, is that the issuance of a certificate of inclusion to cover incidental harm that 
may occur in Zone 1 lies well within section 10 regulations and needs, i.e. “when is a 
permit needed”. Seeking compensation that is based in part on replacement (mitigation) 
of non-regulated lands may seem unlikely to be of interest to developers. However, this is 
a voluntary program; those seeking participation will do so voluntarily and by agreeing to 
the conditions set forth in the program. Ultimately, market forces will determine its 
demand, usefulness, and success, as well as perhaps, shape its current framework. 
 
The second type of take authorized by this HCP would allow certain activities associated 
with management of the conservation bank itself. Conservation, restoration and 
management of the conservation bank will require several activities that could potentially 
“take” bog turtles.  While these activities will ultimately benefit the bog turtle and the 
wetlands, it is possible that incidental take of individual bog turtles could occur as a result 
of these conservation, restoration, and management activities.   
 
Restoration of wetlands will require removal of hardwood tree and shrub cover to reduce 
encroachment and create open, sunny conditions.  In addition, restoration and 
management will require removal or control of invasive herbaceous and woody 
vegetation and non-native grasses. Even with precautions, it is possible that turtles or 
turtle nests could be harmed during the implementation of habitat management activities 
that will produce long-term benefits for turtle populations. Therefore, under this HCP, the 
BTC will be provided with an ITP for activities associated with the conservation, 
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restoration, and management of Conservation Banks. Purchase of credits will not be 
required for these beneficial activities.  
 
7.3 Potential Impacts of Incidental Take 
 
While this HCP is intended to benefit the bog turtle through the creation of managed, 
self-sustaining, and viable populations in Conservation Banks, its implementation will 
involve the take of bog turtles through direct degradation of habitat (Zone 1) and 
indirectly, through deterioration of surrounding uplands (Zone 2 and Zone 3).  
 
Implementation of this HCP will result in the loss of bog turtle habitat in portions of 
Chester and New Castle Counties where development is occurring.  However, it is 
important to realize that much of the occupied turtle habitat to be taken would eventually 
be lost in the absence of this plan.  As noted previously, bog turtle habitat requires active 
management to sustain suitable herbaceous vegetation and open conditions favored by 
bog turtles.  In the absence of such management, sites are overtaken by hardwoods, 
invasive plants, and other vegetation.   
 
Urbanization around occupied turtle habitat also increases the probability of bog turtle 
mortality due to predation by dogs, collisions with autos, and other factors.  Urbanization 
and accompanying fragmentation of turtle habitat interferes with the ability of bog turtles 
to interact and interbreed with other bog turtles.  This again suggests that the bog turtle 
will continue to decline due to both the direct and indirect effects of development, even 
when restricted to uplands immediately adjacent to habitat. The nature of these direct and 
indirect effects of development and other activities on bog turtles is presented in 
Appendix G.  
 
In short, if nothing is done about the turtle, it will continue to decline.  Even if the county 
were to undertake strict land use controls and prevent development in occupied turtle 
habitat, the fragmentation and habitat degradation caused by past development would be 
virtually impossible to reverse.  If large blocks of occupied, suitable habitat currently 
exist on private lands, it may well be the case that they are not suitable for inclusion 
under this plan.  For this reason, the Service reserves the right to review and object to the 
issuance of all Certificates of Inclusion.  However, given the trends for bog turtles, the 
expectation underlying this plan is that establishment of a bog turtle reserve provides the 
best and most practical solution to the threats faced by the turtle in Chester and New 
Castle Counties. 
 
The extent of incidental take proposed under this HCP will ultimately depend on the 
establishment of Conservation Banks and the number of credits generated therein.  
No incidental take will be authorized or be possible through this program until the above 
occurs.  Assuming that multiple Conservation Banks are established, as stated in the 
biological goals, that collectively support at least 300 acres of bog turtle occupied 
wetlands (Zone 1), incidental take allowed under this HCP will be limited to 100 acres of 
bog turtle occupied or presumed bog turtle occupied wetlands (Zone 1).  
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Estimation of occupied habitat by the methods described in section 3.4.3 of this 
document, suggests there may be 1,190 – 6,568 acres in the Service Area. If sufficient 
numbers of Conservation Banks are established to generate credits needed to mitigate the 
incidental taking of 100 acres of occupied or presumed occupied wetlands, the amount 
authorized represents, roughly, 8% of the smaller estimate, and 1.5% of the larger 
estimate. Both proportions are worst case scenarios, irrespective of the estimate chosen 
because credits purchased to mitigate “presumed occupied wetlands” may in actuality, 
not be bog turtle occupied habitats.  
 
Depending on the inclination of developers to purchase credits to mitigate impacts to 
wetlands of uncertain occupied status, the incidental taking actually resulting could be far 
less than 100 acres. Thus, if 40 of the 100 acres were offset by the purchase of credits 
mitigating presumed occupied wetlands, and only half (20 acres) of these were 
subsequently revealed to be occupied, the total amount of occupied area lost through the 
program would be 80 acres. Since Conservation Banks must contain bog turtles to 
generate credits, with status verified through hand capture or trapping, it could be argued 
that “trading” in this program favors bog turtle conservation and protection. As stated 
elsewhere, presuming that wetlands are occupied and purchasing credits to receive 
incidental coverage, is voluntary and would offer a practical alternative to those 
unwilling or unable to wait for the completion of surveys.  
 
Furthermore, state and federal agencies have for years provided the option to developers 
to forego surveys (Phase 2 or trapping) with the condition that projects be modified in 
accordance with standards required in bog turtle occupied lands. This situation is similar 
to the purchase of credits for mitigation of wetlands presumed to be occupied, except that 
by under the HCP program, such an option would allow greater project design flexibility. 
In either case, the developer is voluntarily “waiving” the option to conduct a survey that 
may reveal that the wetlands are not bog turtle occupied, an outcome that could relieve 
the developer of any ESA obligations or place the developer in a situation of uncertain 
outcome if a large colony was present.  
 
The Service estimates that at most 5 turtles will be harmed or killed as a result of 
activities associated with restoration, improvement, or management of Conservation 
Banks. Thus, assuming all available credits are sold by the BTC and other certified 
bankers, the estimated incidental take for this HCP is 100 occupied or presumed 
occupied habitat acres and up to 5 bog turtles.  
 
This plan offers a coordinated strategy for conservation of the bog turtle on mostly 
private lands in Chester and New Castle counties.  Though it will allow incidental take of 
existing bog turtles and their habitat, activities to be undertaken at Conservation Banks 
should, at a minimum, compensate for anticipated losses that in the absence of this plan 
would be for naught. 
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7.4 Purchase of Credits 
 
The appraisal of Receiving Sites and proposed development activities will determine the 
number of credits that must be purchased by an entity seeking to obtain a Certificate of 
Inclusion to authorize incidental take. Once the credits are purchased, the private 
landowner will be freed from any endangered species obligations associated with the 
presence of bog turtle habitat on the property, consistent with the Service’s “No 
Surprises” policy.  The ITP and Certificate of Inclusion will not authorize the incidental 
take of any other species listed under the ESA. Furthermore, the recipients will be 
obligated to the terms and condition of the permit (Certificate of Inclusion). Also, the 
participant will still be obligated to comply with all other environmental regulations, 
including those for wetlands unrelated to the presence of the bog turtle. 
 
The cost of credits to buyers will be determined by the BTC or other bankers, based upon 
the costs of operating the Conservation Banks generating the credits for sale. These costs 
include (1) acquisition/protection costs; (2) habitat restoration costs; (3) continuing 
habitat management expenses; (4) bog turtle and habitat monitoring costs and other 
scientific oversight, and; (5) other management expenses associated with the sites. 
 
This HCP will be a feasible alternative for private landowners who seek incidental take of 
bog turtles only if the mitigation costs they are to be assessed are not financially 
prohibitive.  However, given the biological goals of this plan, the mitigation 
requirements, and the substantial monitoring program, costs of mitigation credits could 
be prohibitive for some landowners. At the same time, the BTC cannot be expected to 
offer mitigation credits at a loss.  Ultimately, BTC and other certified bankers have the 
sole authority to determine the purchase cost of mitigation credits. 
 
The sale of credits will provide an important source of revenue to certified bankers 
managing existing, as well as establishing new Conservation Banks. One approach to 
maximize returns to certified bankers might be to offer credits for sale through periodic 
auctions, where credits would be sold to the highest bidder, with the reservation price 
(minimum sale price) reflecting Conservation Bank acquisition and operating costs, the 
minimum amount required for reimbursement (see Appendix D).  
 
Auctioning credits to generate funds above the reservation price may be possible if the 
credits were in high demand and their supply limited. The purchase of credits is 
anticipated to significantly streamline the permitting process tied to the bog turtle, an 
attribute that should render credits highly desirable. The availability of credits will be 
determined by the creation and quality of Conservation Banks, a process likely to limit 
the supply of credits. The relatively small amount of total incidental take authorized 
under this program, at least initially, also limits the number of participants. These factors 
combined, and perhaps among others, should facilitate the sale of credits by auctioning. 
 
The sale of credits to the highest bidder need not be controversial if criteria were 
established to control the use of credits, i.e., credits purchased through this program 
would only be applied as mitigation for projects in compliance with all environmental 
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regulations, local ordinances etc. Restricting the use of credits to socially responsible, 
benevolent projects sounds appealing, but is probably redundant because the purchase of 
credits obligates the buyer, the recipient of the Certificate of Inclusion, to meet all permit 
conditions and criteria. Furthermore, since incidental take is defined in 50 CFR 402.02 as 
“take that is incidental to, and not the purpose of, the carrying out of an otherwise lawful 
activity”, it is unlikely that a Certificate of Inclusion, in effect a permit, would be granted 
to recipients or for projects with a questionable lawful status.  
 
The sale of credits would occur during quarterly or annual auctions, where sealed bids 
would be considered by a committee created specifically for this purpose. Sealed bids 
would be required to identify the price per credit, the number of credits needed, and the 
project(s) to which the credits would be applied to. Detailed information about the 
project(s) and the buyer, submitted with the sealed bid, would allow the committee to 
select the highest bids among the more socially responsible buyers and projects. This 
approach, rather than one based exclusively on the highest bid, is unlikely to generate 
controversy or undermine the HCP and its objectives. To the contrary, in an expanded, 
regional program, it may even have a positive influence because project designs would 
partly determine the success of acquiring credits. This process alone should encourage 
impact avoidance and minimization.  
 
7.4 Identifying, Appraising Incidental Take at Receiving Sites 
 
For the rationale outlined in section 7.2 of this document, identifying incidental take in 
this program applies exclusively to Zone 1 portions of a Receiving Site because at 
present, these are the only lands that meet permit issuance criteria. Consequently, when 
identifying incidental take to be authorized at a Receiving Site, the process is strictly 
concerned with Zone 1 attributes and anticipated impacts to this area from proposed 
development activities.  
 
In actuality, since the ESA affords protection to the bog turtle first and foremost, from a 
strict regulatory standpoint, counting individual turtles affected would have been the 
preferred method to identify incidental take. As indicated elsewhere, the difficulty to find 
and enumerate individual bog turtles rendered the approach chosen in this HCP, 
preferable and more practical to counting individual turtles. Fortunately, the ESA extends 
legal protection to habitats occupied by T&E species by recognizing that disturbance or 
alteration of the habitat they occupy can result in their “harm”. For this reason, incidental 
take to occur, can be stated in terms of acres of habitat to be affected along with other 
habitat attributes deemed relevant (Appendix F and associated attachments).  
 
For the bog turtle, it is the wetlands that provide the immediate habitat. Adversely 
impacting bog turtle occupied wetlands (Zone 1), is inferred, in most situations, to result 
in harm to the bog turtle. Unfortunately, this kind of cause and effect relationship remains 
to be recognized for activities that occur beyond Zone 1, irrespective of their outcome in 
terms of eventual harm to the bog turtle, the actual entity protected by the ESA. Thus, 
somehow there is a disconnect: activities occurring in Zone 1 that may harm the bog 
turtle are regulated; activities beyond Zone 1 that may harm the bog turtle, perhaps with 
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less immediacy, are not. As indicated earlier, the ESA affords protection first and 
foremost to the protected species, and by association, the habitat it occupies. It is not the 
reverse. Therefore, within reason, all activities that may threaten or harm the protected 
species, should from an ecological standpoint, be scrutinized or subject to regulation; in 
the case of the bog turtle, whether in Zone 1 or beyond.  
 
At present, uplands (Zone 2 and Zone 3) surrounding bog turtle occupied wetlands (Zone 
1) do not meet formal issuance criteria. In fact, no formal permit is required for their 
disturbance. Yet, since the listing of the bog turtle in 1997, both Service and PFBC 
biologists have strived to keep developments outside of Zone 2; activities beyond, in 
Zone 3, are also scrutinized during the consultation process. Appendix A of the Recovery 
Plan identifies bog turtle conservation zones with each accompanied by “…conservation 
suggestions... meant to guide the evaluation of activities that may affect high-potential 
bog turtle habitat, potential travel corridors, and adjacent upland habitat that may serve 
to buffer bog turtles from indirect effects.” It is obvious from Appendix A and the above 
excerpt alone, that “activities” beyond Zone 1 have the potential to “harm” bog turtles. 
Yet, consultation of activities occurring in Zone 2 and Zone 3 continue to be conducted 
informally because these lands do not apparently conform to permit issuance criteria. 
Given this situation, and the apparent loss of, or “harm” to, bog turtle colonies in 
suburban settings, it is surprising that developers to date are not being advised to seek 
incidental take authorization, even for developments that directly avoid bog turtle 
occupied Zone 1. In fact, incidental taking of the bog turtle is occurring without the 
issuance of incidental take permit(s), a situation probably placing the Service, and 
perhaps the developers, at risk from lawsuits. Evidently, one could argue that current 
regulations or the criteria required to trigger existing regulations are lagging behind 
wetland, landscape, and metapopulation science (Appendix G), and is requiring state and 
federal biologists to conduct consultations without the proper tools and through a case-
by-case negotiation process best described as lengthy, uncertain, acrimonious, and 
“costly” to all concerned parties, including the turtles that triggered the review.  
 
In summary, despite the regulatory shortcomings identified above, this HCP, for the most 
part, was “…constructed from the proper [current] regulatory perspective in order to fit 
within section 10 regulations”. As such, it seeks to extend incidental take authority 
strictly for activities affecting or related to occupied or presumed occupied Zone 1 lands. 
Seeking the same for Zone 2 or Zone 3 lands would make no regulatory sense because 
currently, these are not formally regulated from the standpoint of the ESA as it applies to 
the bog turtle. Incidental take resulting from this project will be limited to 100 acres of 
bog turtle occupied or presumed occupied Zone 1. It is important to note that there is no 
mention of Zone 2 or Zone 3 lands in this incidental take statement.  
 
What is perhaps confusing, is that the number of credits that must be purchased in 
exchange for incidental take authority of Zone 1, is based, in part, on Zone 2 and Zone 3 
acreage in Receiving Sites. As explained in Section 7.2, this is an ecological as well as 
economic need: functioning Conservation Banks cannot be established without protecting 
adjacent uplands; these are also the more expensive lands to acquire. Uplands participate 
in the computation of credits that must be purchased to mitigate Receiving Site activities 
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to help fund the acquisition of sound, effective Conservation Banks. It is an equitable 
approach for computing actual replacement costs.  
 
7.5 Measures to Minimize and Mitigate Negative Impacts of Incidental Take 
 
Mitigation activities for incidental take of bog turtles under this HCP will require the 
purchase of credits generated from Conservation Banks. In effect, the purchase of credits 
will serve to offset expenses incurred by the BTC or other bankers for activities required 
for: (1) bank creation, protection, and administration; (2) restoration and maintenance of 
wetlands in banks; (3) bank enhancement and maintenance of associated upland buffer 
and corridor habitat, and; (4) monitoring, managing, and augmenting of bog turtle 
colonies in Conservation Banks. Thus, mitigation at Receiving Sites will not be required 
as long as credits are available for purchase.  
 
Measures to minimize incidental take at Receiving Sites will entail activities aimed at 
reducing harm to; (1) resident bog turtles, and; (2) the wetlands/habitat.  
 
Reducing Harm to Resident Bog Turtles 
 
Harm to bog turtles at Receiving Sites may result from use of heavy equipment during 
initial land clearing, grading, excavation or other activities associated with project 
construction. With construction complete, and depending on the nature of the project, 
harm to remaining bog turtles is likely to result from gradual habitat degradation, road 
kills, depredation, illegal collection, etc., a process of attrition that may eventually claim 
most if not all remaining colony members. To minimize the above risks, recipients of the 
Certificate of Inclusion will agree to the following:  
 
Pre-construction Survey 
Surveys for bog turtles will be completed immediately prior to and during project 
construction to reduce accidental injury or mortality of resident bog turtles (Appendix H). 
The cost of the pre-construction survey, completed and supervised by a qualified bog 
turtle surveyor, will be paid by the recipient of the Certificate of Inclusion (developer, 
utility construction company, etc.). It is recommended that the BTC or other certified 
bankers, conduct these surveys both to confirm that site circumstances are as assumed, 
and to provide a source of funding for BTC operations.  
 
Verification and Salvage Survey 
An appraisal based on a presumed occupied status would allow credits to be purchased 
for Receiving Sites where surveys (Phase 2, trapping) to confirm probable absence were 
never completed. In these situations, the presence of the bog turtle may be confirmed for 
the first time during the pre-construction survey. If none were confirmed during the pre-
construction survey, a possibility for surveys completed in the winter or where habitat 
disturbance was minor relative to the total habitat present, the occupancy status of the 
Receiving Site would remain unknown.   
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Why complete such a survey if credits were already purchased based on a known or 
presumed occupied status appraisal? The results of the verification survey, whilst having 
no effect on a past transaction, the number of credits purchased as mitigation, will 
identify the number of occupied acres lost through “presumed occupancy” appraisals, an 
important criterion in structuring future HCPs based on a similar approach. The surveys 
will contribute to knowledge of regional distribution and abundance patterns. 
 
Completion of the verification survey, or paying for its cost, will be the responsibility of 
the BTC or banker(s) selling the credits. Entities purchasing credits for Receiving Sites 
should not pay for surveys to confirm status after the sale of credits was completed. 
Furthermore, the BTC or other bankers, engaged in the management and monitoring of 
bog turtles in Conservation Banks are likely to be staffed or have cooperative agreements 
with qualified bog turtle biologist(s).  
 
Another benefit of the verification survey is that it offers the opportunity to salvage 
resident bog turtles at Receiving Sites, hence the name “verification and salvage survey”, 
either when found for the first time, as when completing the survey at presumed occupied 
sites, or at sites where prior surveys (Phase 2, trapping) confirmed presence. Besides, 
salvaging bog turtles from Receiving Sites for controlled breeding purposes may some 
day become indispensable to recovery efforts. 
 
The verification and salvage survey at Receiving Sites will be by a modified Phase 2 
survey (Appendix H). If no turtles are encountered, no further surveys will be required. If 
several bog turtles are captured, the completion of an intensive trapping (Somer 2000) 
effort may be appropriate to assess colony size and extent of incidental take in terms of 
turtle counts. Trapping surveys require daily trap attendance for few hrs by at least 1 
person for 20 days, but is perceived as the “gold standard” to assess presence and colony 
status. 
 
The disposition or use of bog turtles encountered during the verification survey would 
vary from site to site and over time. Follows are some options: 
 
Alternative 1: Monitoring 
Bog turtles would be returned to the Receiving Site after processing and complete 
documentation (measurement, sexing, marking, etc.) with the objective of monitoring 
their condition and fate over time. The PFBC, in conjunction with contractors, is already 
monitoring development-encroached bog turtle occupied sites. Receiving Sites confirmed 
occupied could become part of the same or similar studies. Funding to conduct long-term 
bog turtle monitoring at Receiving Sites would be strictly the responsibility of researchers 
authorized to conduct such studies (state and federal agency, academic institutions, NGO, 
private).  
 
Confirmed occupied Receiving Sites could also be used for Phase 2 training (“control 
sites”, or “adopted” by qualified bog turtle surveyors). Control sites have been used in the 
past by qualified bog turtle surveyors to verify survey techniques or that local climate is 
not impeding the detection of bog turtles. More recently, both the PFBC and USFWS 
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have recommended the adoption of occupied sites by qualified bog turtle biologists to 
assist with bog turtle monitoring efforts and management of occupied habitat, a program 
referred to as “life guarding”.  
 
Monitoring of occupied Receiving Sites, as described above, would assume that minimal 
or no management of habitat or turtles would occur. Over time, such “colonies” or 
individuals would more likely than not, eventually fade through attrition.  
 
Alternative 2: Translocation to Nearby Conservation Banks 
The primary conservation strategy in this HCP is the establishment and permanent 
management of Conservation Banks, i.e., acquisition and perpetual management of 
valuable habitat, surrounding lands, and bog turtles contained within. The translocation of 
bog turtles from Receiving Sites to nearby habitat, either in Conservation Banks or 
neighboring lands, may eventually become part of the overall strategy to maintain and 
augment viable colonies.  
 
At present, however, the effectiveness or desirability of relocation in chelonians remains 
a contentious subject. Among the concerns is the transmission of disease or parasites, 
mixing of locally adapted genes, and social incompatibility. Strong homing instincts also 
present challenges.  
 
The translocation of chelonians salvaged from Receiving Sites is oftentimes the only 
recourse possible to minimize widespread adverse impact. For example, in “Habitat 
Conservation Plan to establish a Conservation Bank for Threatened Gopher Tortoises in 
Mobile County, Alabama”, Gopherus polyhemus of all age groups could be salvaged 
from development sites and translocated to a 222-acre tract serving as a conservation 
bank (Board of Water and sewer Commissioners of the City of Mobile. undated). Testing 
for Upper Respiratory Tract Disease (URTD) was required and only Mobile County 
specimens were eligible for translocation to the conservation bank. Some tortoises were 
anticipated to move beyond the boundaries of the conservation bank. Ashton and Ashton 
(2008), after many years of trials and applied research describes several noteworthy 
techniques to lessen some of the more common problems associated with translocation. 
For example, homing instincts in gopher tortoises were “reset” by temporary (3-6 
months) installation of barriers (silt fencing, bales of hay) designed to prevent 
translocated tortoises from leaving their new home site; criteria were established to 
identify suitable host sites.   
 
Translocation of hatchlings to nearby Conservation Banks, obtained from nests or gravid 
bog turtles from Receiving Sites, may at least initially, be more feasible (acceptable) than 
translocation of adults. Field trials, employing transmitter-equipped turtles could test the 
efficacy of different translocation protocols with adult turtles. Regardless of the approach 
or age groups ultimately employed, the strategy would be to “recycle” or make use of as 
many bog turtles from Receiving Sites as possible to allow these individuals to continue 
contributing to recovery efforts.  
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If the latter strategy seems logical as well as desirable, creating one or more bog turtle 
propagation centers would be consistent with that strategy. As indicated by Policy 
Regarding Controlled Propagation of Species Listed Under the Endangered Species Act 
(65 FR 56916), whilst “controlled propagation is not a substitute for addressing factors 
responsible for an endangered or threatened species decline”, it is acknowledges that “In 
the past, we have used controlled propagation to reverse population declines and to 
successfully return listed species to suitable habitat in the wild”.  
 
Facilities comprising the propagation center could be located in Conservation Banks or in 
other properties serving no banking function and could be federal, state, non-government, 
or privately run. Independent of the entities staffing the centers, all facilities would be 
required to meet pre-established standards, possess state and federal collection permits 
and would be subject to inspections and audits. Individual turtles brought to propagation 
centers would be quarantined to allow thorough examination for clinical signs of disease 
and blood testing. Healthy individuals would be subsequently integrated and monitored 
alongside with other animals of corresponding genetic stock and tracked in registries.  
 
The Association of Zoos and Aquariums (AZA; formerly the American Association of 
Zoological Parks and Aquariums or AAZPA), a non-profit organization, provides 
standards for animal care and serves as the accrediting body for zoos and aquariums. Bog 
turtle propagation centers could strive for AZA accreditation standards or be required to 
meet them, as suggested in the above Policy on captive propagation. At present, there are 
8 AZA accredited zoos and aquaria in Pennsylvania; Clyde Peeling’s Reptileland, in 
Allenwood, Elmwood Park Zoo, in Norristown, Lehigh Valley Zoo, in Schnecksville, and 
ZOOAMERICA North American Wildlife Park, in Hershey, are among these listed and 
conveniently located in the eastern half of the state. These, or perhaps other AZA 
institutions, could initially host salvaged bog turtles, and/or be contracted to guide the 
creation of specific bog turtle propagation center(s). 
 
The details associated with establishing bog turtle “controlled propagation” centers are 
obviously above and beyond the scope of this document; a committee established 
specifically for this purpose, could explore and provide the necessary guidance for such 
an undertaking.  Propagation of bog turtles in closed, semi-natural settings to seed natural 
areas is not a novel idea or undertaking. Since 1988 the Knoxville Zoological Gardens, in 
Knoxville, TN, under the direction and dedicated efforts of Bern Tryon, has maintained a 
successful bog turtle captive breeding program that included release of captive-bred 
young to  the wild. Most recently, gravid females released years ago as captive bred 
animals, are now being recaptured at release sites, confirming the success of the 
introduction efforts.  
 
Propagation of bog turtles from Receiving Site stock in propagation centers would not be 
intended to replace the protection and management of colonies in Conservation Banks. 
Such a strategy, however, could contribute meaningfully to overall recovery efforts. 
 











Habitat Conservation Plan to Establish Conservation Banks for the Bog Turtle  40



Reducing Harm to Bog Turtle Habitat 
The Receiving Site appraisal process (Appendix C) will create economic incentives to 
minimize adverse impacts to habitat and supporting uplands. This is because the nature 
and placement of the development, the footprint, and indirect impact area, affect the size 
of the multiplier that is applied to the value of the affected lands, a process that ultimately 
determines how many credits must be purchased in exchange for incidental take.  
 
8.0 Monitoring, Adaptive Management and Dealing with Unforeseen Circumstances 
 
Service policy requires that HCPs include monitoring in order to gauge the permittee’s 
compliance with the terms of the HCP and to examine the effectiveness of the HCP in 
meeting its biological goals.  Monitoring is also important as a part of an adaptive 
management framework that alters the HCP as necessary in order to achieve the 
biological goals set out in the plan. 
 
Creation of Scientific Advisory Panel 
In order to oversee both the implementation and the results of the monitoring program, a 
Scientific Advisory Panel made up of 4-6 scientists will be assembled, chosen by the 
BTC, other bankers, the Service, and the Fish and Boat Commission. Members of the 
advisory panel will be biologists with extensive knowledge and/or experience with 
management of bog turtles and other chelonians, wetland ecology, and conservation 
biology in general.  Service personnel responsible for oversight of this HCP and Fish and 
Boat Commission biologists will also attend meetings and conference calls of the 
Scientific Advisory Panel as ex officio members. 
 
The purpose of the Scientific Advisory Panel will be to oversee implementation of the 
monitoring program outlined herein.  In addition, the panel will review the results of the 
monitoring program and participate in the adaptive management framework described 
below.  To perform these functions, the panel will meet at least once annually in person 
or by conference call.  Minutes of these meetings and the recommendations of the 
Scientific Advisory Panel will be available to the public.  The Advisory Panel will be in 
existence for the first 10 years of the HCP, unless the BTC or the Service anticipates a 
need to keep the panel functioning thereafter.   
 
8.1 Monitoring 
 
The BTC and other bankers will undertake extensive monitoring of turtles and habitat at 
the Conservation Banks in order to evaluate the progress of the plan in establishing self-
sustaining bog turtle colonies there.  This monitoring program will not only inform 
management of the conservation bank, but it will also improve our knowledge of bog 
turtles and the broader strategy of conservation banking itself.  The BTC (or its designee) 
will write an annual summary report of the monitoring functions performed at the 
conservation bank, and of the data collected at the bank. 
 
In order for the Service to evaluate compliance with the terms of the HCP, the BTC and 
other certified bankers will prepare annual reports to the Service containing information 
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on the incidental take authorized under the HCP during the preceding year, and 
restoration and management activities at the Conservation banks.  Specifically, the annual 
report will provide: 
 



1. The geographic location of take authorized under the plan.   
2. Brief descriptions of the habitat at the sites where take occurred. 
3. A description of restoration and management activities and approximate acreage 



subject to such activities at Conservation Banks. 
4. Listing of important habitat parameters, including canopy cover, invasives cover, 



and hydrology at Conservation Banks. 
5. Population trends, when these are available. 



 
In addition, the Service and the Fish and Boat Commission will visit conservation banks 
at least annually accompanied by the BTC or other certified bankers to inspect the 
progress of the conservation activities at Conservation Banks.   
 
8.2 Adaptive Management 
 
The purpose of a monitoring program is to detect change. Monitoring in the absence of 
action intended to reverse undesirable trends has limited value. Adaptive management is 
the process by which managers improve management strategies “by learning from the 
outcome of management actions”. This requires conducting monitoring and management 
in a manner that will allow the identification of what needs to be changed to correct 
undesirable trends. Adaptive management entails: 1) developing a management plan 
containing clear objectives and proposed conservation actions, 2) plan implementation, 3) 
evaluation of the outcome through monitoring designed specifically for this purpose, and 
4) plan modification, if necessary to bring about the desired effect or reverse trends. 
Developing adaptive management strategies begins by identifying priorities through 
stakeholder input, examining existing information, and identifying knowledge gaps. The 
most effective adaptive management plans structure activities within an experimental 
design framework. Thus, whenever possible, treatments are replicated and assigned 
randomly, and controls are established. Independent variables and response variables to 
be measured are clearly and operationally defined. Management activities and monitoring 
ideally proceeds hypothetico-deductively (if… then).  
 
The response variables of considerable interest and most related to the biological goals of 
this HCP are, as they relate to Conservation Banks, (1) amount of bog turtle occupied 
wetland acres present, (2) correspondence with habitat conditions targeted by the defined 
management obligations (see section 6.2), (3) number of individual bog turtles present, 
and (4) evidence of successful breeding and recruitment.  
 
The first is relatively easy to determine: the surface area of wetlands occurring in 
Conservation Banks occupied by bog turtles will be measured by standard survey 
methods; wetland delineation will be in accordance with federal methodology, i.e., 
Federal Interagency Committee for Wetland Delineation (1989).  
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Addressing the second variable with require the measurement of habitat attributes, 
believed to provide ideal conitions for bog turtles. The Scientific Advisory Panel will 
establish a protocol, subject to USFWS approval, specifically for this purpose.  
 
Several approaches exist for the purpose of identifying bog turtle population size. Counts 
(abundance) are simple and are the most tangible measure of population size. By this 
approach, however, no adjustments are possible to correct for differences in detection 
attributed to habitat, population size, climate or other factors. Sampling methodology can 
potentially introduce additional variability.  
 
Bog turtle population estimates with 95% confidence intervals will be determined every 
four (5) years by the Schnabel Schumacher Eschemeyer method (Krebs 1989, Chase et al 
1989) to complement simple counts. The procedure is robust and suited for capture-mark-
recapture studies employing multiple sampling events on closed populations (Seber 
1982). Sampling will be completed by intensive trapping, requiring 20 traps per acre for 
20 days, 9,600 trap-hrs per habitat acre, an effort approximately twice as intensive as that 
recommended in Somer (2000). Whenever possible, estimates will be given by sex (male, 
female, nonsexed) and age group (adult; juvenile and younger).  
 
Annual monitoring of nests will identify breeding status. Nest counts are unlikely to pose 
additional burdens on bankers; colony management will benefit on annual nest searches 
and installation of predator-exclusion cages around nests (Gress and Zappalorti pers. 
com.). By providing trends in clutch size, fertility, and nesting success, annual 
monitoring of nests will serve as an early alarm system, alerting managers of potential 
problems with colony recruitment.  
 
In summary, 3 response variables and a suite of habitat measurements will be used to 
track progress, and where needed, modify management activities: wetland acres present, 
habitat attributes, population size (counts and estimates), and nest/egg observations.  
 
Reporting of Conservation Bank monitoring results by the BTC and other certified 
bankers will be completed annually, ideally through a web-based interface similar to 
what is currently being required from PFBC Scientific Collecting permit holders.  
Obligatory annual reporting of monitoring activities and results at individual 
Conservation Banks to a centralized relational database, over time, will provide greater 
opportunities to detect changes, identify causation, and hopefully remediation (adaptive 
management).  
 
8.3 Unforeseen Circumstances 
 
The purpose of this plan is to provide biologically sound bog turtle mitigation 
opportunities for private landowners while improving the long-term viability of bog 
turtles in Chester and New Castle counties. While it is the expectation of the BTC and 
others involved in drafting this plan that it will provide a substantial benefit to the bog 
turtle, it is possible that unforeseen circumstances could compromise the ability of 
Conservation Banks to meet the BTC’s objectives. 
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Disease outbreaks can impact wildlife populations significantly, particularly when 
pathogens are recently encountered by host populations and when compounded by 
environmental stress (Daszak et al., 2000, Berish, 2000). Furthermore, pathogens that 
reside in populations in a dormant state or causing minimal clinical effects can become 
unexpectedly deadly. Siegel et al. (2003) attributed the sudden increase in gopher tortoise 
(Gopherus polyhemus) deaths at a protected Kennedy Space Center nature reserve in FL 
to a deadly outbreak of Upper Respiratory Tract Disease (URTD), a poorly understood 
flu-like bacterial condition caused by Mycoplasma agasizzi. The significance of this 
deadly outbreak is that it occurred in a protected area, it affected population members of 
different age groups similarly, and was caused by a pathogen that is not always deadly. A 
bog turtle from a New York site where several were found dead tested positive for 
URTD, however, since the animal was maintained at a zoo prior to testing, it may also 
have contracted the disease as a result of its captivity (USFWS 2001). Chelonians are 
susceptible to a myriad of other pathogens and parasites, including herpesviruses and 
iridoviruses, pathogens more recently associated with amphibian die-offs.  
 
The risk of disease outbreak in Conservation Banks is a possibility that could undermine 
years of recovery efforts. Whilst possible, the impact of such an outbreak should be 
lessened by the creation of multiple Conservation Banks rather than 1 single large bank. 
Furthermore, unlike other naturally occurring colonies, bog turtles in Conservation Banks 
will be subject to closer monitoring since Conservation Bank occupancy status will be 
assessed every 5 years, and opportunistic sampling, while conducting annual nest counts, 
would provide ample opportunity to examine captured turtles for clinical signs of disease 
or blood testing depending on the level of concern at the time. The quarantine and testing 
of translocated animals, if and when this strategy is formally approved, will minimize the 
risk of pathogen transmission to non-infected turtles.  
 
Excessive and persistent poaching may be a potential threat, particularly if the existence 
and purpose of Conservation Banks were subject to widespread media attention and the 
demand for captive bog turtles continued to rise on the black market. Admittedly, the 
decline of some bog turtle colonies can be justly attributed to poaching. Yet, when such 
cases are presented as evidence of its effect, implementing site specific measures to 
counter or minimize poaching activities are rarely presented to balance the actual risk 
poaching poses to bog turtle colonies. If there appears to be a poaching problem, and no 
measures are implemented to verify or curtail the activity, poaching may indeed continue 
to compromise the bank. Given the economic significance of protecting bog turtle 
colonies in Conservation Banks, the latter scenario is unlikely.  
 
If poaching was considered an “unforeseen circumstance” posing significant risk, 
Conservation Bank certification standards could include a provision to require the 
installation of appropriate surveillance equipment, along with implementation of other 
measures designed to detect, minimize, and repel poaching. Wireless, weather-proof 
surveillance technology has improved dramatically in recent years, all the while, 
experiencing a significant cost reduction. Furthermore, some high-end field surveillance 
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equipment is only made available to law-enforcement and specially permitted entities to 
minimize the neutralization of surveillance equipment prior to a poaching event.   
 
The implantation of passive transponding (PIT) tags on all Conservation Bank turtles 
would ensure positive identification of individuals for registry purposes and would aid 
law enforcement actions, i.e., relocation of turtles salvaged from sting operations, or to 
justify increased fines and criminal penalties for poaching traced to Conservation Banks. 
For these measures to be effective, however, the practice and outcome of PIT tag removal 
to sanitize poached animals would need to be investigated.  
 
8.4 Alternatives to Establishment of a Conservation Bank 
 
Three alternatives to the establishment of a conservation bank were considered, including 
(1) no action; (2) financial incentives to protect existing bog turtle habitat, and; (3) on-
site mitigation. 
 
No Action.  Under the “no action” alternative, landowners would not be provided with 
incidental take authority to allow for the development of currently occupied habitat and 
mitigation.  For several reasons, this alternative does not meet the “Purpose and Need” 
outlined earlier in this HCP.  First, private landowners and developers seek to develop 
areas occupied by bog turtles.  Section 10 of the Endangered Species Act provides these 
landowners with the ability to address endangered species conflicts through an HCP.  The 
“no action” alternative would deny or severely curtail development, despite the 
availability of Section 10 remedies.   
 
Second, bog turtle wetlands require active management in the form of vegetation control.  
In the absence of this plan, much of the occupied habitat that would be enrolled in this 
HCP will be lost to benign neglect as the canopy becomes too dense and invasive plants 
take over the understory.  Relative to this HCP, this would very likely cause a net loss of 
occupied bog turtle habitat. 
 
Third, the “no action” alternative does not address the problems associated with existing 
fragmentation of bog turtle habitat including high predation rates, mortality due to 
automobiles, and lack of recruitment.  In addition, the “no action” alternative does not 
provide the BTC and other certified bankers with financial incentives to protect and 
restore wetland habitat for the benefit of the bog turtle. 
 
Financial Incentives.  A second alternative is to offer financial incentives to private 
landowners to protect existing, occupied bog turtle habitat.  This would be a useful 
approach for those landowners with sizeable tracts of wetland that contain occupied 
habitat or habitat that is readily restorable. The USFWS has some funding available 
through its Private Lands Incentives Program, Partners for Wildlife, and Recovery Lands 
Acquisition Fund that could be directed to this purpose.  Also, USDA and the state and 
counties have funding available through the Grassland Reserve Program and Farm and 
Ranch Land Protection Program.  This HCP does not preclude using incentives to protect 
valuable habitat for bog turtles.  However, since these incentive programs have relatively 
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few dollars to spend, it is not possible to use such funding to protect and rehabilitate 
much of the highly degraded and fragmented habitat needed for the bog turtle’s recovery.  
 
Moreover, a purely incentive-based approach does not address the concerns of 
landowners who do not wish to manage their wetlands for bog turtles or on whose lands 
bog turtles are unlikely to survive even with management.  Financial incentives alone do 
not garner the potential success of a focused conservation plan dedicated to bog turtles. 
An approach which relies only on financial incentives does not meet the purpose and 
need of this HCP.  
 
On-site Mitigation.  A third alternative examined was to issue individual HCPs to 
landowners, requiring each to mitigate such take on the property where take occurs.  Such 
a strategy is flawed because many of the properties where take may occur are too small 
and/or isolated to support viable turtle populations.  Requiring each of these sites to be 
managed and mitigate take there mitigated would likely allocate resources to 
conservation projects that have little long-term chance of successfully preserving viable 
self-sustaining populations of turtles. 
 
On-site mitigation may be a viable alternative for large properties of suitable habitat 
containing bog turtles.  In part for this reason, USFWS has the authority under this HCP 
to certify such sites as banking sites when they meet criteria defined elsewhere in the 
HCP for bank approval, including protection of these sites under easement or fee simple 
title held by BTC or other certified bankers.  However, for most landowners who are 
expected to seek Certificates of Inclusion from the BTC pursuant to this HCP, on-site 
mitigation is not a useful conservation strategy and does not meet the purpose and need 
defined for this HCP. The landscape approach provided throughout the HCP proposal, 
which is essential to bog turtle conservation, would not be feasible solely using on-site 
mitigation.  
 
9.0 Funding 
 
The creation and management of Recovery Areas will require financing to cover (1) the 
cost of acquiring land or easements and (2) management of the areas.5  When a bank is 
created, the cost of managing it and surrounding areas that support the bank but are not a 
part of it (e.g. habitat that will not create credits) will be assured through the creation of a 
trust fund that must be of sufficient size to fund management of the bank and supporting 
areas in perpetuity.  That trust fund will need to fund actual management, enforcement of 
easements, overhead, monitoring, and reporting and contain a contingency for 
unanticipated circumstances.   
 
The total cost of creating the bank will, therefore, equal the cost of acquisition plus the 
cost of funding the trust; and the minimum price of a credit will need to be set at that total 
cost divided by the total number of credits.  The initial cost of creating a reserve (land 



                                                 
5  In some cases, easements will be donated to conservancies, but we anticipate 



that donated easements will not become part of a bank.   
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acquisition costs and management trust fund) will need to be funded with grants and 
donations. Local, state, and federal sources of funding exist to aid land purchase and land 
restoration. Their use as seed funding, however, may be of limited value to this program 
if provisions prohibit their use for mitigation purposes or require public access to 
acquired lands. Ideally, seed funding will be raised entirely from private contributions, 
perhaps from entities (developers, corporations, etc.), seeking relief from alternative 
regulatory programs. 
 
When the first Conservation Bank is created, two funds will be created - - a trust fund for 
management (“management trust fund”) and a revolving fund (“revolving fund”) to fund 
additional purchases of land for banks.  The portion of the price of a credit attributable to 
management will be deposited in the management trust fund.  Any additional amount will 
be deposited in a revolving fund for purchasing additional land for additional banks. 
 
These financial arrangements will require an entity that will keep track of credits and 
their ownership and an entity to manage the two funds and disbursements. These could be 
the same entity or two different entities.  In fact, these functions could be carried out by 
the Bog Turtle Conservancy or another entity or entities affiliated with the Conservancy 
or under contract with it. These arrangements are reflected in graphic form in Figure 3.   
  
As noted previously in this document, this HCP will likely not fulfill the purpose and 
need or meet its biological objective if the cost of mitigation credits are more than 
developers are willing to pay. In addition, conservation banking of bog turtles under the 
provisions of the Endangered Species Act is new.  As such, the need to undertake 
extensive monitoring of bog turtles at Conservation Banks will be heightened.  The 
monitoring plan outlined in this HCP will, therefore, be relatively costly.      
 
10.0 Duration of Plan 
 
Under this HCP, the BTC seeks an ITP for 100 years.  After that time, the BTC will no 
longer be responsible for undertaking the affirmative habitat management, monitoring, 
reporting, and other activities outlined in this HCP.  Thus, upon expiration of the ITP, the 
BTC will have the same responsibilities with respect to conservation of bog turtles as any 
other private landowner who owns lands containing occupied bog turtles habitat.  
However, bank lands will remain under conservation easement in perpetuity. 
 
11.0 Other Listed and Candidate Species 
 
There are a total of 29 species listed as threatened or endangered under the ESA, 
occurring in Pennsylvania or Delaware (Appendix I). The total is comprised of 7 plant 
species, 8 freshwater mussels, 1 fish, 6 reptiles, and 8 mammals. The bog turtle is one of 
the 6 reptiles, with the remaining reptiles consisting of marine turtles. Of the mammals 
listed, 3 are cetaceans (whales). For all other species, whilst some may be found in 
Chester and New Castle County, none occur in the same habitat as the bog turtle. No 
candidate species for listing under the ESA are likely to be impacted by this HCP.  
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Figure 3. Schematic of bog turtle conservation trading institutional structure 
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Appendix H 
 
Proposed measures to minimize incidental take to the bog turtle at Receiving Sites 
 
Receiving Sites are locations identified to contain occupied or presumed occupied bog 
turtle habitat and where credits were purchased in exchange for a Certificate of Inclusion 
to authorize on-site incidental take. Recipients of the Certificate of Inclusion agree to 
comply with the following measures to minimize incidental take of the bog turtle.  
 
Measures to Minimize Incidental Take during Construction Activities: Pre-construction 
Survey 
 
Injury or mortality to the bog turtle(s) may result from heavy equipment used during 
initial land clearing or excavation, particularly when such activities take place in or at the 
edge of wetlands containing bog turtle habitat. Consequently, the following conditions 
apply to all Receiving Sites.  
 



1. A pre-construction survey will be completed by qualified bog turtle biologist(s) 
whenever wetland (habitat) disturbance is required for project completion at 
Receiving Sites. 



2. The pre-construction survey will be completed regardless of the time of year of 
construction since excavation may be inadvertently occurring in overwintering 
sites or unearth buried animals.  



3. Work areas will be surveyed by the qualified biologist(s) immediately prior to 
initial clearing and excavation. The project engineer will be responsible to 
coordinate the survey with the initial land clearing activities.  



4. Upon completion of the pre-construction survey, silt fence will be installed as a 
visual barrier to equipment and to prevent bog turtles in non-disturbed habitat 
moving into construction areas. Installation of the super-fence will be completed 
by the contractor and supervised by the qualified surveyor(s). No additional 
monitoring of construction activities will be required upon completion of Item 1 
and 4. To minimize costs, pre-construction surveys will be completed within 1-2 
days (16 hrs.) and will target only habitats to be disturbed.   



5. All bog turtles found (dead or alive) will be reported to USFWS and PFBC within 
24-hr. Dead turtles will be labeled (date of collection, location in latitude 
/longitude, circumstance of collection, and name of collector) and made available 
to USFWS or PFBC biologists within 30 days of collection. The collector will be 
in possession of a valid scientific collecting permit. Freshly dead specimens will 
be injected with Formalin (10% folmaldehyde solution) prior to final preservation 
in said preservative.  



6. When live bog turtle(s) are encountered and on-site release is unlikely to be 
prudent (freezing weather, remaining habitat on-site unsuitable for survival, high 
potential for illegal capture), the qualified biologist(s) will hold bog turtle(s) 
temporarily in appropriate container(s) until instructed by USFWS or PFBC on 
course of action.  
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7. Live bog turtle(s) encountered during pre-construction surveys will be released in 
the nearest non-disturbed area within the Receiving Site when none of the 
concerns identified in Item 6 exist. Under these circumstances, captured bog 
turtle(s) will be measured, sexed (when possible), notched, photographed and 
released a safe distance from construction areas. This situation is anticipated to 
result when construction is limited to small portion(s) of larger wetland-habitat 
complex and where continued survival is possible despite the temporary (utility 
corridor) or permanent (wetland encroachment or crossing for residential or 
commercial development) disturbance. 



8. Copies of forms detailing the measurements and condition of salvaged bog 
turtle(s) will be made available to USFWS and PFBC within 30 days of the 
encounter.  



9. Contractors will adhere to all NPDES permit criteria and Sediment & Erosion 
Control plan.  



 
Post-construction Measures to Minimize Incidental Take at Presumed Occupied 
Receiving Sites: Verification and Salvage Survey 
 
In addition to the pre-construction survey, a Receiving Site whose habitat was appraised 
as presumed occupied will be surveyed by qualified biologist(s) by a modified Phase 2 
survey to determine occupancy status. The purpose of the survey is not to retroactively 
revise the number of credits purchased, but rather, to track incidental take as accurately as 
possible, i.e. identify the proportion of presumed occupied acres that were actually 
occupied and relevant attributes of those occupied sites.  
 
The cost to complete Post-construction surveys will be covered by the BTC or bankers 
releasing the credits. Transferring the cost of the post-construction/verification survey is 
to ensure that the purchase of credits remains an attractive option relative to the 
alternative, i.e. conducting Phase 2 or trapping in addition to purchasing credits. Besides, 
it is more likely than not, that bankers (BTC and others) will have qualified surveyor 
expertise in-house or have established cooperative agreements with one or more. 
  



1. A modified Phase 2 survey will be completed by qualified surveyor(s) during the 
first regular survey period (April 15 – June 15) following the purchase of credits. 
Surveys will consist of a minimum of three (3), 2-hr visits, with at least one 
conducted in April and the remaining two in May. At least one April survey is 
considered desirable to maximize the opportunity of finding animals that may 
disperse to other areas later in the season. Additionally, an April visit, when 
preceded by at least 3 consecutive warm days (ambient temperature > 65 F), is 
most likely to coincide with the lowest vegetation height, greater basking activity, 
and lesser turtle alertness. The goal of the modified Phase 2 survey is to verify 
that the presumed occupied Receiving Site is not occupied by a large population 
of bog turtles, a potential risk for appraisals not preceded by Phase 2 surveys or 
trapping.  



2. Discovery of dead bog turtle(s) will be handled as described in Pre-construction 
Measures, Item 3.  
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3. Live animals will be measured, notched and photographed, processed as required 
in Phase 2 and trapping surveys, and unless stipulated otherwise1, will be 
subsequently released where found. Captures will be reported to USFWS and 
PFBC within 24 hrs.  



4. Copies of forms detailing the measurements and condition of captured bog 
turtle(s) will be made available to USFWS and PFBC within 30 days of the 
encounter. 



                                                 
1 Translocation of adult bog turtles from Receiving Sites to a nearby Conservation Bank may be an option 
under certain circumstances. However, homing instincts and spread of pathogens and parasites are 
concerns. Testing to determine overall health would, as a minimum, be required. Introduction of adult 
animals could be restricted to Conservation Banks within natural dispersal distances. Translocation of 
juvenile or hatchling bog turtles to nearby Conservation Banks, following testing for overall health, may be 
more feasible since homing instincts may be less developed. Bog turtles salvaged from Receiving Sites 
could also serve as breeding stock for controlled propagation purposes.  
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Appendix G 
 
The Significance of Indirect Effects to Wetlands: Placing Upland Disturbance and 
Deterioration into Perspective  
  
The importance of headwater portions of watersheds to the overall health of aquatic ecosystems 
cannot be over emphasized.  In the eastern U.S., headwaters typically comprise about 67-75% of 
the contributing area of any given watershed.  That is, the combined areas of terrestrial habitats, 
wetlands, floodplains, and headwater streams occupy two-thirds to three-quarters of the total 
drainage basin for larger rivers (Brooks et al. 2006a).  It is essential to move away from 
considering wetlands or streams in isolation from their surroundings, and integrate all 
components of aquatic ecosystems, including streams, associated wetlands, floodplains, riparian 
corridors, and the influence of contributing terrestrial areas.  This is critical to understanding and 
protecting tributary watersheds because these headwater portions of larger watersheds are often 
subjected to a wide range of stressors.  Understanding the impacts of human activities on the 
ecological structure and function of headwaters is foundational for optimizing conservation and 
management of bog turtles and their habitats. 
 
In the study area of interest, land development activities are one of the primary sources of 
negative impacts to bog turtles and their habitats.  These impacts to headwaters, wetlands in 
particular, include both direct and indirect aspects.  Direct impacts include dredging and filling 
of wetlands, building obstructions in wetlands and waterways (e.g., roadways, bridge abutments, 
hardening of streambanks), and direct discharges into waterbodies (e.g., permitted discharges of 
pollutants, stormwater culverts, fills).  Such activities directly affect core habitats of bog turtles, 
defined as Zone 1 in this proposed Habitat Conservation Plan (HCP).  In general these activities 
are regulated by federal, state, and local statutes (Wright 2007).  Indirect impacts, referred to, in 
part, as non-point sources, often originate in the adjacent uplands and can result in increased 
stormwater and contaminated surface runoff, increased sedimentation from earth disturbance 
construction and poor land management practices, and alteration of hydrologic regimes.  Indirect 
impacts typically are regulated to a lesser extent.  Addressing indirect impacts must rely on 
broader land and water management initiatives and voluntary decisions by landowners and land 
managers.  The proposed HCP for bog turtles requires compliance by the regulated community, 
as well as voluntary participation and use of best management practices.  When used in 
combination, long-term sustainability of bog turtle metapopulations is feasible. 
 
Below, we define and explain three terms that are important for understanding the concepts and 
practices inherent to the proposed HCP. 
  
Hydrogeomorphic (HGM) Setting 
There are many terms used to describe the physical aspects of a place (e.g., biophysical, 
physiographic, etc.).  We have selected the term HGM setting because it is commonly used in the 
literature on geomorphology, wetland science, and aquatic ecology.  HGM incorporates 
landscape elements of topography, underlying geology, and water sources, all of which influence 
the likelihood of a specific location to resist or recover from stressors.  This concept helps 
explain variation in the responses of the aquatic components of watersheds to both stressors and 
BMPs.  Subwatersheds and reaches defined as being similar hydrogeomorphically, should 
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respond similarly to a set of stressors.  Applying this approach has enabled us to predict the 
locations of high probability habitats for bog turtles, in particular, areas with significant 
groundwater discharges (e.g., slope wetlands, springs, seeps, saturated valleys).  
 
Water Quality 
The term “water quality” can refer to many different attributes of waters that are measured in 
different ways.  For clarity, we will use the concept from the Clean Water Act, §101(a) which 
provides the basis for protecting, regulating, and restoring the nation’s waters, with an overall 
goal “to restore and maintain the chemical, physical, and biological integrity of the nation’s 
waters…”.  Protection of streams, and to a limited extent, other waters, has relied on the 
establishment and regulation of Water Quality Standards (WQS), usually implemented by the 
states.  Until recently, WQS have focused primarily on the development of numeric chemical 
criteria to protect aquatic life and human health in surface waters.  Only recently has the full 
spectrum of chemical, physical, and biological parameters been used for streams and rivers 
(Barbour et al. 1997, Karr and Chu 1999), and applications to wetlands will follow in the years to 
come.  Although these concepts of setting and achieving water quality goals are derived from the 
regulatory arena, the same types of assessment procedures can be used for monitoring 
improvements in water quality derived from non-regulatory and volunteer management programs 
where BMPs often fall, and thus, are relevant to this bog turtle HCP.  
 
Stressors 
Stress on an aquatic ecosystem can be defined as a change in the structure or function of one of 
the components of an ecological unit (e.g., benthic community, reference concentrations of 
nutrients).  The agent of that change can be termed a stressor, and the resultant effects are 
typically known as impacts.  Adamus and Brandt (1990) proposed an extensive list of 
anthropogenic stressors to consider in the assessment of wetland condition, and the list provides 
a strong basis for considering stressors for all freshwater ecosystems.  While the list is not 
exhaustive, it defines a list of major stressors that can be directly related to the major types of 
human activities (see Allan 2004, Brooks et al. 2006a).  Wright (2007) in her synopsis of indirect 
impacts on wetland water quality from urbanization compiled a similar list of stressors that cause 
impacts.  Their collective lists of stressors are summarized here: 
 
Enrichment/Eutrophication - increases in the concentration or availability of nitrogen and phosphorus resulting in 



changes in water chemistry, reduced dissolved oxygen, and increased algal production 
Organic Loading and Reduced Dissolved Oxygen - increases in carbon such that biological oxygen demand 



increases 
Contaminant Toxicity - increased concentrations, availability, and/or toxicity of metals and synthetic organic 



substances, and especially chlorides in northeastern urbanizing areas; pollutant accumulation in wetland and 
stream substrates 



Sedimentation - increases in deposited sediments resulting in burial or organisms or alterations of substrates with 
resultant changes in substrate composition and bulk density 



Turbidity - reductions in solar penetration of waters, usually by suspended sediments or organisms 
Vegetation Removal/Alteration - increased defoliation or reduction in vegetation structure, colonization and/or 



increase in invasive species; preferential elimination of plants dependent on groundwater flows which are 
critical to bog tutles 



Hydrologic Modification - changes in water levels, duration, frequency, or extent; in urbanizing areas manifested as 
either increased fluctuations, ponding and/or reduction in soil saturation from either incision of stream channels, 
reduced infiltration into groundwater aquifers, or lowering of water tables by water extraction 
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Fragmentation/Change of Habitat - increases or changes in distances between, or reduction in sizes of patches of 
suitable habitat with resultant constraints on dispersal and movement among critical habitats 



  
All of these stressors negatively impact the suitability of bog turtle habitats.  In order to reduce 
both direct and indirect impacts, the core, adjacent supporting buffers and recharge areas must be 
protected in critical bog turtle habitats.  Recent comprehensive assessments of wetlands 
involving landscape, rapid field, and intensive field approaches have documented how both 
direct and indirect impacts degrade wetland condition.  For example, Wardrop et al. (2007a, 
2007b) demonstrated how land use changes and buffer characteristics resulted in measurable 
changes in wetland plant communities in the ridge and valley ecoregion of central Pennsylvania.  
These studies, and others by Brooks et al. (2004, 2006b) were able to diagnose stressors within 
and immediately surrounding a wetland that contributed to lower condition assessments and 
resultant degradation of those wetlands.  Ecological functions, including support for aquatic biota 
were reduced.  Similar results were reported by Tiner (2005) and Weller et al. (2007) for riverine 
wetlands in the Mid-Atlantic coastal plain, and by Reiss and Brown (2007) for wetlands in 
Florida.  Cole and Brooks (2000) showed how wetland hydrologic regimes were similarly 
affected.  Hychka et al. (2007) focused on relevant landscape scales contributing to wetland 
degradation, and found significant effects from upland activities on wetlands within 250-m (825 
ft), and 1-km (3,300 ft) radius circles from the center point, as well as the hydrologic 
contributing area.  The local, 250 m zone, was particularly relevant to this HCP because it 
includes all of Zone 2 and portions of Zone 3, bog turtle conservation zones initially established 
in Appendix A of the Bog turtle Recovery Plan (USFWS 2001). As indicated in this appendix, 
the conservation zones were “…designated with the intent of protecting and recovering known 
bog turtle populations …” and “The conservation suggestions, for each zone are meant to guide 
the evaluation of activities that may affect high-potential bog turtle habitat, potential travel 
corridors, and adjacent upland habitat that may serve to buffer bog turtles from indirect effects”. 
The potential to harm habitat from indirect effects, by activities occurring in non-wetland 
portions of a site to be developed, is herein clearly acknowledged. On page 21 of the above cited 
recovery plan, under the section “Inadequacy of Existing Regulatory Mechanisms” we read 
“This shortfall in [regulatory] protection is especially acute when trying to address indirect 
adverse effects to the bog turtle and its habitat (e.g., due to activities occurring in uplands).” 
Furthermore, on the same page, upland activities “…can degrade water quality, accelerate 
succession, encourage the invasion and spread of exotic plants, and change wetland hydrology”. 
 
Collectively, these studies show that human-dominated landscapes, higher levels of impervious 
cover, and perforations of naturally vegetated buffers around wetlands result in wetlands of 
lower condition.  Hydrologic modifications, vegetation alterations, and sedimentation were the 
most dominant stressors (Brooks et al. 2006b, Wardrop et al. 2007a), regardless of whether land 
development or agricultural practices were involved. Thus, there is strong and increasing 
empirical evidence that the three zones identified in support for bog turtle recovery, and adopted 
in this proposed HCP, should be embraced more formally within the existing regulatory 
framework. Protecting wetlands alone, especially core habitats with breeding colonies of bog 
turtles, will not adequately protect or maintain the ecological integrity of these wetlands, nor 
their dependent species.  
 
There are many conceptual models of aquatic systems in the literature, variously describing the 
physical, chemical, and biological components, particularly for rivers (see Vannote et al. 1980, 
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Minshall et al. 1985, Ward 1989, Forman 1995, Thoms and Parsons 2002, Thorp et al. (in 
press)).  It is not the intent of this document to comprehensively review these works and the 
plethora of papers that support and challenge these concepts, but rather to summarize the 
evidence that wetland condition, and hence, bog turtle welfare, is dependent upon the type and 
extent of human activities in buffers and contributing areas, as well as stressors within the 
wetland.   Of particular value to this discussion, are the ideas that characterize riverine 
ecosystems as a series of interconnected hydrogeomorphic patches (Church 2002, Poole 2002, 
Thoms and Parsons 2002, Thorp et al. (in press)) and the relationship of these dynamic patches 
to aquatic biodiversity (Townsend et al. 1997, Lake 2000, Thorp et al. (in press)). 
 
Increasingly, these syntheses have begun to move beyond the stream or river channel alone, to 
incorporating linkages between streams and the landscape in which they flow, thus recognizing 
longitudinal, lateral, and vertical aspects of headwaters and tributary networks (e.g., Forman 
1995, Ward et al. 2002, Wiens 2002).  Still missing, however, are attempts to create conceptual 
models that directly integrate stream, wetland, riparian, and terrestrial components for headwater 
or tributary watersheds.  Within biogeographical constraints, species composition and biological 
integrity of headwaters are the result of interactions among numerous important instream 
variables including flow regime, energy source, water quality, instream habitat, and biological 
interactions.  Yet, these variables themselves are largely driven by processes that occur outside 
of the individual stream channel or wetland including weather and climate, geomorphology of 
the watershed (geology and terrain), and the structure and topology of the surrounding landscape 
(Brooks et al. 2006a, modified from Karr 1991, 1999).  As we move downstream, instream 
characteristics are also determined by characteristics and processes in that occur in upstream 
areas.  It is the magnitude and interplay between these vertical, lateral, and longitudinal 
processes that form the basis for most conceptual models of aquatic ecosystems. 
 
Brooks et al. (2006a) synthesized the salient aspects of existing ecological theory as it relates to 
headwaters and tributaries of freshwater ecosystems in the Mid-Atlantic region.  They referred to 
these areas collectively as “riparia”, the areas of transition between water and land.  As stated 
before, it is useful to characterize headwaters and tributary watersheds as a mosaic of 
interconnected hydrogeomorphic (HGM) patches or settings that contain a set of functional 
process zones (FPZs, Thorp et al., in press).  HGM patches or FPZs consist not only of a 
distinguishable stream reach and associated wetlands, but also include the geologic and 
topographic aspects of the surrounding terrestrial landscape.  This can lead to considering 
streams, wetlands, and riparian areas as definable landscape units that support characteristic 
biota, such as bog turtles, and that respond predictably to a set anthropogenic stressors.   
 
Hydrologic Factors 
When considering the impacts of stressors on these systems, it is useful to consider the flow of 
water and materials from the upper reaches of the watershed to lower reaches.  Initially, waters at 
the watershed boundary begin to accumulate in surface and near-surface areas.  Precipitation, 
surface runoff, and near-surface runoff (i.e., interflow) accumulate in narrow, ephemeral or 
intermittent channels.  A portion of the precipitation component infiltrates into shallow and deep 
aquifers.  This is dependent on the areal extent, strata, and composition of vegetation, soil type, 
topographic gradients, surficial geology, and coverage of human-built structures.  Discharges of 
shallow and deep ground water may be expressed at the surface as springs, seeps, and slope 
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wetlands – prime bog turtle habitats - or below the surface entering directly into streams and 
wetlands.  Such discharges generally constitute the base flow to these aquatic systems.  
Eventually, somewhat dependent on season, sufficient water accumulates to sustain the flow in a 
perennial stream or maintain saturated conditions in wetlands.  Whereas zero-order, intermittent 
channels tends to dry out seasonally, first order streams and wetlands supported by groundwater 
tend to have a persistent base flow, usually in a relatively linear channel with little or no 
floodplain.  These relatively small elements are strongly influenced by the characteristics of the 
adjacent riparian corridor, whether it be the amount of tree cover, type of soil, or range of 
stressors.  These influences, separated from inputs originating upstream, can be referred to as 
lateral effects (Brooks et al. 2006a).     
 
When one incorporates components outside the stream channel proper into the headwater model, 
complexity of the ecosystem increases.  The accumulation and flow of water across the 
landscape coupled with the varied microtopography of these areas results in a river mosaic of 
hydrologically-derived gradients and discontinuities across the surface (Forman 1995).  The 
wetland components of this mosaic can be referred to as a headwater complex (D. Wardrop, pers. 
comm.).  Previously, wetlands were classified primarily on the dominant vegetation and 
hydrology (Cowardin et al. 1979; used to code the National Wetlands Inventory).  More recently, 
the hydrogeomorphic (HGM) approach (Brinson 1993, Smith et al. 1995) has provided 
additional elements for classifying wetlands (i.e., water source, water dynamics, landscape 
position) and for comparing functions and condition across reference sites.  In tributary 
watersheds, the most relevant HGM subclasses of wetlands are headwater floodplains, riparian 
depressions, and slopes, all of which can contribute to a headwater complex, and by association, 
to a river mosaic (Cole et al. 1997). 
 
As flow increases, energy also increases to the point where physical modifications to the channel 
can occur.  Floodplains continue to widen as the flow transitions from tributary streams to larger 
rivers.  In these stages, the river itself, and to some extent the adjoining floodplain, are tied more 
closely to the characteristics and periodicity of the flows that have accumulated from upstream 
reaches, and less by the activities in the riparian corridor.  Mid-reach and mainstem portions of 
the river network become uncoupled from upland hillslopes and the sediments eroded from 
uplands.  The occurrence of bog turtles in these lower reaches is less likely. 
 
Impacts from Human Activities 
Human activities upstream influence flood frequency and intensity (McAllister et al. 2000).  
Urbanization creates impervious surfaces and underground sewers, which accelerate the delivery 
rate of surface water to the stream.  As little as 3% impervious cover in a contributing area has 
been shown to negatively impact the ecological integrity of aquatic ecosystems (e.g., May et al. 
1997).  Serious declines in biotic integrity have been observed when urban land exceeds 7% of 
total watershed area (Snyder et al. 2003).   
 
Landscape disturbances impact sediment loading and retention within the aquatic components of 
tributary watersheds.  Hupp et al. (1993) found sedimentation rates to be highest in wetlands 
located downstream from agricultural and urban areas.  Phillips (1989) found that between 14% 
and 58% of eroded upland sediment is stored in alluvial wetlands and other aquatic 
environments.  As much as 90% of eroded agricultural soil was retained in a forested floodplain 
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in North Carolina (Gilliam 1994).  Eighty-eight percent of the sediment leaving agricultural 
fields over the last 20 years was retained in the watershed of a North Carolina swamp (Cooper et 
al. 1986).  Approximately 80% of this was retained in riparian areas above the swamp and 22% 
was retained in the wetland itself. 
 
Biological Integrity 
The biological diversity of headwaters and tributary watersheds in the Mid-Atlantic region has 
been documented reasonably well.  Some taxa pertinent to the region are particularly diverse, 
notably salamanders, freshwater mussels, aquatic insects, and breeding neotropical migrant 
songbirds (e.g., Stein et al. 2000).  Various investigations have tallied the species and 
communities that are prevalent in the region (e.g., Majumdar et al. 1989, Brooks et al. 1993, 
Croonquist and Brooks 1993, Tiner 1998).   
 
Obligate and facultative fauna using these stream, wetland, or riparian habitats can include 
seasonal (e.g., aquatic insects, winter migrant birds, summer foraging bats), resident (e.g., 
freshwater mussels, cyprinid minnows, salmonids, streamside salamanders, beaver), wide-
ranging (e.g, mink river otter, herons), or breeding migrant (e.g., belted kingfisher, Louisiana 
waterthrush, Acadian flycatcher) species.  Bog turtles represent year round obligates.  Species 
also move within and among various habitats and, consequently, the biological integrity of a 
given area also depends on factors that affect species movement.  Within the stream network 
itself, fish and aquatic macroinvertebrates use different habitats at different times of the day, 
year, and phases of their life cycle.  
 
Lateral movements of species among upland, riparian, wetland and stream habitats are equally 
important in headwaters.  Semi-aquatic species are also strongly influenced by the amounts, 
conditions, and spatial relations between upland, riparian, and stream and wetland habitats.  In 
particular, most amphibian species require both terrestrial and aquatic habitats at various times of 
their life cycles.  Some regionally important amphibian taxa such as several species of mole 
salamanders (Ambystoma spp.) and some anurans such as wood frogs (Rana sylvatica) spend 
most of their lives in terrestrial habitats, but use vernal ponds and wetlands for breeding and 
larval nursery habitat (Semlitsch 2000).  The loss and degradation of small wetlands is equally 
critical to bog turtles.  Connectivity among aquatic habitats has been shown to affect both faunal 
(e.g., Gibbs 1993) and floral communities.  Movements of vulnerable species can be hindered by 
dams, dikes, and culverts (e.g., bog turtles) and discontinuities among requisite habitats can 
affect reproductive success and genetic diversity.  A HCP with the planned conservation banks 
can be important parts of protecting this species. 
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Appendix F 
 
Proposed Regulatory Triggers, Enforcement, and Measures to Maximize Incentives to 
Purchase Credits.  
 



A. Two Types of Enforcement Required for Implementation of Bog Turtle 
Conservation Plan 



 
Two conceptually different types of enforcement must be provided in structuring an effective 
bog turtle habitat conservation system.  One type of enforcement involves structuring a system of 
incentives and disincentives to provide assurances that adequate Conservation Banks are 
preserved in the face of development to protect the bog turtle.  The second type of enforcement 
relates to the mechanisms to assure that the areas that have been established to compensate for 
losses of habitat authorized by incidental take permits will be maintained and managed to assure 
that the conserved bog turtle habitat will continue to support bog turtles.  The bog turtle HCP 
proposes to provide for enforcement in these two areas using the following mechanisms:  
 
! Although multiple mechanisms are available, the optimal model for assuring the first 



enforcement goal throughout the range of the bog turtle involves use of the consultation 
requirements for NPDES stormwater permits and other permits related to federal 
programs (e.g. wetlands and sewage facilities permits) to require review of new 
development for impact on potential bog turtle habitat or buffers and provision of the 
opportunity for rapid approval under an approved habitat banking program, with a 
standard permit and HCP.  This could be enhanced through establishment of statewide or 
local (county or municipal) buffer requirements for all potential habitat or the designation 
of “potential” critical habitat.  It can also be enhanced by use of land use ordinance 
authority. 



 
! The second enforcement goal can be assured through property rights mechanisms, 



contracts and permit obligations imposed under the Endangered Species Act, 16 U.S.C. § 
1531-1544.  These mechanism include (1) the creation of property rights in Conservation 
Banks through fee simple acquisition or acquisition of conservation easements by 
conservancies, (2) a system of contractual obligations to assure that the protected 
properties will managed for bog turtle conservation and that management is financed, and 
(3) the creation of both contractual obligations and permit requirements that will allow 
the U.S. Fish and Wildlife Service or the pertinent state agency to either force compliance 
by the entity responsible for maintenance or have the funds to step in and arrange for the 
maintenance itself. 



 
Conceptually, these two aspects of enforcement are often confused.  This is because, under most 
HCPs approved in the past, the mechanism of land use laws administered by an incidental take 
permittee has often been used to achieve both purposes.  In such case, a county that controls land 
use approvals is designated as a permittee, the county designates areas to be developed and areas 
to be managed and takes over responsibility for managing the conserved areas, and all those who 
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require building permits will be subject to review to assure compliance with this system (which 
may or may not involve acquisition of mitigation credits).1   
 
This model (reliance on land use authority) is not feasible for application to the bog turtle, whose  
habitat extends across many state, county and municipal lines.  In New Castle County, Delaware, 
where there is county-wide land use authority, the bog turtle HCP will could call for use of land 
use regulation for the purpose of assuring that all those who develop in potential habitat or buffer 
areas to acquire credits that will be used for conservation of Recovery Areas.  However, use of 
that mechanism will be of very limited value, since the land use authority may not readily permit 
trading across state lines and most of the bog turtle recovery areas that are not already protected 
will be located in Pennsylvania.  Land use authority is so fragmented among the other political 
jurisdictions in the bog turtle’s northern range that use of land use law is not feasible. Although 
the program will involve the development of model ordinances for municipalities, reliance on 
land use alone is not at all feasible in Pennsylvania.  Across the Commonwealth, land use and 
building permit control is divided among 2700 separate municipalities, and 73 townships, 
boroughs and cities in Chester County alone.  Although there is authority for joint planning 
under the Pennsylvania Municipalities Code that might allow trading across boundaries, its 
application is the exception rather than the rule and it is frequently impossible to induce 
neighboring boroughs and townships to cooperate, much less all of the affected municipalities.  
Although the county is also the unit of government responsible for control of land use in 
Maryland, the states in the remainder of the northern bog turtle range, follow a model similar to 
Pennsylvania in their land use laws.2  New Jersey, New York and the New England states all also 
give the authority to regulate land use to municipalities smaller than the county.  Accordingly, 
the system that is most likely to succeed is one that utilizes two different enforcement 
mechanisms for the two separate purposes and does not rely upon land use law, except as a 
supplemental enforcement mechanism.   
 
With respect to the second enforcement goal, creation of a single conservancy to coordinate 
management and making that conservancy responsible for system-wide management appears to 
be the most effective means to assure appropriate management.  Where a developer would need 
to provide mitigation or to conserve habitat on-site to avoid a jeopardy determination, mitigation 
would be provided by acquiring credits from a recovery area managed and controlled by the 
Conservancy or creating an easement owned by the conservancy or a cooperating land trust.  
Compliance by the conservancy and any other responsible entities (e.g. cooperating land trusts) 
can be assured through contractual obligations backed up with a requirement that these 
obligations also be required under an incidental take permit in which the conservancy is a 
permittee or subpermittee.   
                                                 



1  The mechanism has most commonly been used in California in the chapparel ecoregion 
that encompasses the San Diego, Los Angeles and San Francisco metropolitan areas.  Habitat is 
restricted to a single state where the county is given primary land use authority, except where 
areas are incorporated (viz. included in a city). 



2  The pilot program involves only Pennsylvania and Delaware.  However, the project is 
attempting to develop a system that can be used throughout the bog turtle’s northern range. 
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Application of the consultation requirements for stormwater control permits and other permits 
including requirements to avoid endangered species habitat (e.g. wetlands and sewage facilities 
permits), coupled with the incentives created by the approval of an HCP and banking and trading 
program under an incidental take permit structure appears to be the optimal mechanism to 
achieve create the incentives and disincentives necessary to bring developers into the program, 
but other options have been considered and are presented below.    
 



B. Alternative Mechanisms for Assuring Adequate Incentives or Disincentives to 
Protect Bog Turtle Habitat 



 
For the first enforcement goal to be achieved there needs to be some trigger mechanism that will 
both (1) result in a requirement for review of development plans to determine a development’s 
potential impact on bog turtle habitat and (2) create the correct incentives (a) to induce a 
developer in a non-recovery area either to pay the required fee to a habitat conservation bank 
supporting a recovery area or to set aside adequate habitat and (b) to avoid development within 
recovery areas.  The trigger mechanism needs to be able to prevent development from 
commencing or continuing if the developer does not apply for an ITP3 or avoid impacting bog 
turtle habitat, including buffers.4  
 
Section 9 of the Endangered Species Act (ESA) has not, by itself, provided sufficiently broad 
protection to the turtle to allow full protection of the turtle's habitat, due largely to the fact that 
critical habitat has not been designated for the turtle.  16 U.S.C. § 1538.  Without critical habitat 
being designated, an actual taking of an animal must be shown to trigger enforcement.  On the 
other hand, Section 9 may be triggered by "significant habitat modification," 50 C.F.R. § 17.3 
(defining “harm”) or “annoying” wildlife “to such an extent as to significantly disrupt normal 
behavior patterns which include, but a re not limited so, breeding, feeding, or sheltering.” id, 
(defining “harrass”).  These triggers have provided sufficient incentive to developers to agree to 
avoid impacting buffer areas or recharge areas supporting bog turtle breeding habitat in cases 
where the development is subject to review under the consultation requirements of Section 7 of 
the ESA. 16 U.S.C. § 1536.   
 
However, without some permit application that causes developers to consult with FWS, 
developments may proceed without review.  Initially, review for endangered species impacts was 
                                                 



3  Under the proposed structure the developer would acquire credits and become a 
subpermittee.  A developer could choose this route or the more difficult route of seeking an 
individual ITP.  



4  Ideally, we wish to induce the developer to purchase development credits supporting a 
bank in a designated recovery area and to avoid development altogether within designated 
recovery area.  To accomplish these goals, the fee the bank charges will need to be less then the 
cost to a developer would incur by creating an HCP for habitat in a non-recovery area and the 
cost of developing within a designated recovery area will need to be sufficient to induce the 
developer to conserve the habitat and sell credits elsewhere.  Costs that figure into this equation 
include opportunity costs, risks and costs of delay, in addition to regulatory costs. 
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limited to wetlands permits and some developers avoided review by avoiding the need for a 
wetlands permit.  More recently, as review for bog turtle impacts has been required for 
stormwater permits and for sewage facilities approvals, most developments have been “captured” 
for review. 
 
In developing the proposed enforcement structure, we considered several available options to 
induce (and/or compel) a developer to pay for the mitigation of the impacts a development 
project has on the bog turtle. 
   
$ One option is to use zoning to prohibit development in all properties within the service 



area of the habitat conservation bank unless a developer mitigates the impact on the bog 
turtle.  This option has been used in other states to support habitat conservation plans.  
While zoning might be used for this purpose throughout New Castle County or in 
individual municipalities, zoning would not be coordinated across a sufficiently large 
land area to provide meaningful conservation.  Use of zoning is particularly infeasible in 
Pennsylvania or other northeastern states, where land use regulatory power falls within 
the power of local municipal governments rather than counties.  Pennsylvania includes 
over 2700 such local governments.  It would be unlikely to induce all of the Boards of 
Supervisors of the 73 municipalities in Chester County to amend their zoning ordinances, 
much less coordinate protection among them.  Moreover, reliance on zoning laws alone 
may not support habitat trading, since state zoning laws do not authorize trading across 
state boundaries. 



 
$ A second option is to use is statewide wetlands regulations to trigger compliance.  In 



Pennsylvania, regulations promulgated under the Dam Safety and Encroachment Act 
(DSEA) and the Clean Streams Law ("CSL") found in 25 Pa. Code Chapter 105 could 
apply throughout the state. The current Chapter 105 regulations apply only to wetlands 
and streams.  Id. § 105.17.  Although the Chapter 105 regulations formerly included a 
buffer requirement for important wetlands, that provision was removed in 1991.  Without 
a rule change, Chapter 105 does not protect buffer areas.5   25 Pa. Code Ch. 105.  A rule 
change might be narrowly focused to protect buffers for endangered species habitat only.  
Delaware could promulgate parallel regulations either under state authority or county 
land use authority.   Additional rule changes would also be required specifically to allow 
banking, particularly in buffer areas. 



 
$ A third option (the favored option) is to rely upon state regulations implementing federal 



requirements to trigger consultation for impacts on threatened and edangered species.  
The set of regulations most likely to apply consistently to development throughout the 
northern range of the bog turtle would be erosion and sediment control regulations 
implementing the NPDES stormwater discharge permitting requirements.  These 



                                                 
5  The DSEA has proven to be an effective tool at prevent developers from actually filling 



in or disturbing wetlands, especially wetlands with endangered species.  Therefore, the trigger 
does not necessarily have to cover wetlands, but rather the buffers of wetlands. 
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permitting requirements apply nationwide.  In Pennsylvania, they appear in Chapter 102 
of the Pennsylvania Code promulgated pursuant to the Conservation District Law, 3 P.S. 
§ 859(2), and the Clean Streams Law, 35 Pa. Stat. Ann. § 691.5.  The current method of 
implementation of the regulations has provided inadequate protection for endangered 
species despite an explicit requirement to identify activities that impact any endangered 
species and to mitigate any unavoidable impacts.  25 Pa. Code § 102.6.  However, these 
regulations could and should be applied to require compliance and the stormwater 
management regulations could apply equally in Delaware and Pennsylvania, as well as 
other states within the turtle’s range.  This option can supplemented through requirements 
for consistency review under other programs, such as state and federal wetlands 
permitting requirements and sewage facilities planning requirements that virtually all 
states adopted to comport with the requirements of section 201 of the Clean Water Act. 



 
$ A fourth option, in Pennsylvania, would be to rely upon enforcement under the 



Pennsylvania Fish and Boat Code, 30 Pa. Cons. Stat. Ann. §§ 101 et. seq.  The Fish and 
Boat Code provides broad mandates to protect water resources and habitat of endangered 
species; however, the Fish and Boat Commission has not yet promulgated any specific 
regulations to enforce buffer encroachment. 



 
$ A fifth option would be to create a special designation of critical habitat under the ESA 



tied to the HCP and banking program.  While designation of critical habitat has been 
controversial in other circumstances, designation of a new “conditional” critical habitat 
tied to the high probability model and provision of habitat banking opportunities could 
reduce opposition. 



 
$ Combining several options would likely provide the most effective protection for the bog 



turtle.  
 
This discussion will focus particularly on the first and fifth mechanisms, which would likely be 
the most effective and potentially feasible mechanisms.    
 



C. Use of Stormwater Permitting Requirements to Require Review of Development 
Plans and Imposition of Habitat and Buffer Protection Requirements 



 
The Chapter 102 Regulations 
Chapter 102 of the Pennsylvania Code, adopted pursuant to CSL and Conservation Districts 
Law, contains the soil conservation regulations associated with construction and earth 
disturbance activities.  While the Pennsylvania Department of Environmental Protection has 
primary authority for enforcing Chapter 102, a County Conservation District is authorized to 
enforce all of the provisions contained in Chapter 102.  25 Pa. Code § 102.31.  These regulations 
implement the requirements for storm water permits under the federal Clean Water Act, 40 
C.F.R. § 122.26, such that the County Conservation District will issue a NPDES Permit for 
Stormwater Discharges Associated with Construction Activities (NPDES) for all construction 
activities over five acres in size.  Id. § 122.26(b)(14)(x).  The County Conservation District is 
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granted the authority to do issue permits by the State of Pennsylvania under the Conservation 
Districts Law, 3 P.S. § 859(2), which is granted the authority to issue permits pursuant to 40 
C.F.R. § 122.25. 
 
Any person working on a project that will disturb more the five acres of earth must obtain a 
NPDES permit from the County Conservation District to begin or continue that earth 
disturbance.  Id. § 102.5.  Before a municipality is able to issue a building permit, it must notify 
the County Conservation District of any earth disturbance activity over five acres.  Id. § 102.42.  
The municipality must wait to issue a building permit to a developer until the County 
Conservation District issues a NPDES permit.  Id. § 102.43.  Before issuing an NPDES permit, 
the County Conservation District will review the permit to assure that the permit complies with 
all of the provisions of the Chapter 102 regulations, which includes a requirement to minimize 
any impact on an endangered species that may result from the earth disturbance activity.  Id. § 
102.6.  Also, because the permit issued by the County Conservation district is issued as the 
federal NPDES permit, issuing the permit is considered a federal action for purposes of the ESA.  
Because of it is considered a federal action, the section 7 requirements of the ESA applies.  16 
U.S.C. § 1536.   
 
Earth Disturbances Over Five Acres 
The Chapter 102 regulations would be an excellent mechanism to use to induce (and/or compel) 
developers to pay the habitat conservation bank to minimize the impact of a project because the 
County Conservation District is authorized to withhold a NPDES permit if, in to opinion of the 
County Conservation District, that earth disturbance "may adversely impact" an endangered 
species.6   25 Pa. Code § 102.6.  Currently, the method that the Conservation District determines 
if there may be an adverse impact on an endangered species is by using the Pennsylvania Natural 
Diversity Index (PNDI).  See id.  The reason why the bog turtle continue to be adversely 
impacted, despite this language, is because of the way the regulations are implemented even 
though they could be used more effectively. 
 
The PNDI, as a basis to determine the impact on endangered species, is woefully inadequate.  
The PNDI misses a great deal of locations that will have an impact on the bog turtle because the 
index only compares the location of the project with known occurrences of endangered species in 
the state.  For the bog turtle, this means that many locations slip through, first, because there are 
many fewer documented occurrences of bog turtle contained in the database than actually exists, 
and, second, because the developer may not develop in the actual wetland itself and miss having 
the PNDI pick up the possible adverse impact.  It is for this reason that, under the Chapter 105 
regulations, PADEP and FWS developed a protocol for identifying potential bog turtle habitat 
and requiring additional studies to identify whether bog turtles are present where potential bog 
turtle is present. 
                                                 



6    This authorization was included for the purpose of achieving consistency with the 
NPDES regulations.  It is included in the NPDES regulations to satisfy Section 7 of the 
Endangered Species Act.  If the issue were raised in a legal challenge to the current procedures, 
there is a very good argument that consultation is required. 
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A similar protocol would be warranted under the Chapter 102 program.  The protocol was 
developed under the Chapter 105 regulations to satisfy the consultation and non-endangerment 
requirements of Section 7 of the ESA for wetlands permits.  There would be an even stronger 
argument for such requirements under Chapter 102, where the 102 permit serves expressly as a 
federal NPDES permit under section 402 of the Clean Water Act, 33 U.S.C. § 1342, and is, 
therefore, itself a federal action.   Because the NPDES is a federal permit, the issuance would be 
considered an agency action.  This would mean that section 7 of the ESA would be applicable.  
Section 7 of the ESA would require a consultation with the FWS, a biological assessment by the 
FWS, and a non-jeopardy determination by the FWS, although it appears that this procedure has 
not been implemented.  While section 7 is one possible mechanism to compel a developer to 
mitigate his actions, the Chapter 102 regulations provide broader protection. Section 102.6(a)(2) 
states that the conservation district may base its determination of adverse impact on "PNDI data 
or other sources" (emphasis added).  Moreover, because all of the bog turtle habitat in Chester 
County is being mapped, under the HCP, the Conservation District would be able to use that data 
to help determine if there may be an adverse impact on the bog turtle.7 If the County 
Conservation District determines there is a possibility of an adverse impact on the bog turtle, the 
developer is mandated to minimize and mitigate the impact in accordance with the provisions in 
the ESA.  Id.  The ESA would permit the developer to purchase credits from a qualified habitat 
conservation bank as a permissible form of mitigation.  Id.  Because the County Conservation 
District is unquestionably permitted to prohibit development over five acres that "may adversely 
impact" an endangered species, the next question to answer is what is the authority of the County 
Conservation District to regulate earth disturbances less then five acres.   
 
Earth Disturbance Under Five Acres 
While a developer disturbing less then five acres is not required to seek a NPDES permit from 
the County Conservation District,  he is still compelled to "comply with all other provisions" of 
chapter 102.  25 Pa. Code § 102.5(e).  Therefore, even though the County Conservation District8 
may not be able to withhold a permit, the developer should still be compelled to minimize and 
mitigate the impact of his activity on the bog turtle because section 102.6 requires it.  There must 
still be a trigger mechanism that compels the developer to comply with the provisions.  The 
trigger mechanism is the Erosion and Sedimentation Control Plan (ESCP) in section 102.4. 
                                                 



7  Protection of the buffer area under the Chapter 102 regulations may also be required 
due to the requirements of the Fish and Boat Code, which applies under Article I, Section 27, of 
the Pennsylvania Constitution.  Payne v. Kassab, 361 A.2d 263 (Pa. 1976).  Payne v. Kassab 
required the permittee to show that he was in compliance with all applicable laws before a permit 
could be issued.  The requirements of the Fish and Boat Code will be analyzed under a separate 
memorandum after speaking with a representative from the PA Fish and Boat Commission. 



8  Where a developer is not required to seek an NPDES permit, an earth disturbance 
under five acres would not be under the purview of section seven of the ESA.  This, however, is 
not an issue because the Chapter 102 regulations, which are broader then the ESA, are still 
applicable.  Moreover, in many parts of the bog turtle’s habitat, the requirements for NPDES 
permits have been reduced to one acre. 
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The developer is required to list the mitigation actions taken in an ESCP for any earth 
disturbance greater then 5,000 square feet.  Id.  The ESCP is required to be available for 
inspection by any member of the County Conservation District during all stages of the earth 
disturbance.  Id. § 102.4(b)(7).  If, upon inspection by the member of the County Conservation 
District, the ESCP does not comply with all of the provisions of Chapter 102, additional 
measures may be proscribed by the County Conservation District to ensure the protection of the 
water quality of existing uses.  Id. § 102.4(c).  
 
Therefore, the County Conservation District, upon realization that an earth disturbance under 
five acres may adversely impact an endangered species, may require a developer to minimize 
and mitigate that impact.  Mitigation could include purchasing credits from the conservation 
bank or obtaining an ITP from the FWS.  Next, I cover the scope of the chapter 102 regulations 
in order to show that the laws that they were enacted under show that regulating for turtles would 
be within the scope of the enabling laws. 
 
The purpose of the Enacting Laws 
The Chapter 102 regulations were enacted pursuant to the Conservation District Law and the 
Clean Streams Law.  The regulations also implement the NPDES requirements of the Clean 
Water Act, 33 U.S.C. § 1251 et seq. The purpose of the two Pennsylvania statutes is to protect 
Pennsylvania's natural resources.  The purpose of the Conservation District Law is to provide a 
means to conserve soil, water, and "related resources."  3 P.S. § 850.  The Conservation District 
Law explicitly states that wildlife is encompassed within the definition of "related resources." Id.  
While most of the provisions of the Conservation District Law deal with issues surrounding 
sedimentation, it still recognizes that wildlife is an important resource that may be adversely 
impacted by poor sedimentation management.   
 
The Clean Streams Law's purpose is to conserve the water resources in Pennsylvania.  While 
never explicitly mentioning wildlife as a resource protected by the law, many of the provisions of 
the law incidentally benefit the aquaculture within the waters of the Commonwealth.  The Clean 
Streams Law does call for comprehensive watershed management, 35 P.S. § 691.4(5).  The 
Clean Streams Law states that pollution, which would include sedimentation from construction 
activities, should be controlled on a watershed level instead of a narrow focus on only the direct 
impacts of each pollution activity.  See Id. § 691.5(1).   
 
Because the Chapter 102 regulations were adopted pursuant to both laws, it is possible that 
County Conservation District could account for the impacts, direct and indirect, of development 
on endangered species habitat throughout the entire watershed because of the call for 
comprehensive watershed management by the Clean Streams Law.  Also, it is possible that the 
County Conservation District could consider the impacts of earth disturbances in the aggregate 
rather then considering the impact of each individual project to determine if there "may" be an 
adverse impact.   
 
The County Conservation District would be permitted to use the (HCP) produced by the 
conservation bank to determine areas that may be adversely impacted by development.  See 25 
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Pa. Code § 102.6(a)(2).  The HCP is an "other source" that has information depicting areas that 
development could have an adverse impact on the bog turtle.  According the to conservation 
banking guidance issued by the FWS, a description of the service area is required to be in the 
HCP.  The service area is the area that a developer may be a sub-permittee of the conservation 
bank.  The border of the service area is based on recovery units defined in the recovery plan for 
the species.  Because the service areas are based on recovery units, as defined by the FWS, it is 
likely that a court will conclude that any project within the service area "may" adversely impact 
the bog turtle. 
 
Conclusion 
Even though Chapter 102 appears to have certain restrictions, such as the permit exception for 
earth disturbances under five acres and restriction to only the construction phase of earth 
disturbance activities, it is still the best possible trigger mechanism in place.  It is more then 
likely that the County Conservation District would be able to require mitigation activities for 
most development activities within designated habitat by the HCP in the service area of the 
habitat conservation bank.  Therefore, using the regulations in Chapter 102 would be the most 
efficient way of assuring that developers will be induced (and/or compelled) to pay the requisite 
fee to the habitat conservation bank. 
 



D. Mechanisms to Enforce Requirements 
In most cases, enforcement will rely on contractual rights and obligations or property rights 
(ownership and easement) spelled out as set forth above to conserve habitat.  Because of the 
structure of the system, as described below, whereby Conservation Banks and management plans 
will be established before any credits are generated or development authorized, it will be rare 
that any incidental take not authorized by a permit or any violation of an incidental take permit 
will occur. Any incidental take will be authorized by the creation and management of all or a part 
of the habitat conservation bank that will create the credits that will authorize development.  The 
only violation of any permit conditions that could occur would occur as a result of 
mismanagement of the preserve by the conservancy or public entity that is responsible for 
management.  In the case of this type of violation, the Bog Turtle Conservancy will be able to 
enforce directly under the Endangered Species Act, using the citizen suit provision.  In addition, 
either government agency could enforce the permit requirements against any party (land owner 
or conservancy) violating the terms of a permit.  Where any conservancy or government agency 
in charge of a reserve supporting an incidental take permit fails to perform, the government 
agencies would have a choice of (1) enforcing contractual rights, (2) bringing an enforcement 
action under the ESA or state law against the conservancy or agency, or (3) stepping in an 
performing itself.9 
 



                                                 
9  This would be a rare occurrence, but because trusts will be established to finance long 



term management, the government agencies could be given access to these funds to hire entities 
that could perform the management. 
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Attachment 1 - ESA INCIDENTAL TAKE PERMITS AND HABITAT BANKING 
 
 Memorandum 
 
To:  Professor MacRae 
 
From: Derald Hay 
 
Re:  Habitat Banking:  Basic Principles of Establishment, Use and Continued Management  
 
Date:  July 20, 2004 
 



Introduction 



 The basic concept of a habitat banking system rests on the basis that by sacrificing some 



areas of habitat for an endangered or threatened species, the banking agency will be able to 



secure other areas as a perpetual, stable, and manageable area that will adequately support a 



sustainable population of the endangered or threatened species.  The most simplified model of a 



habitat banking system consists of three entities- the banker, the managing agency, and the 



developer.  The banker may be either a private or a governmentally associated group.  The 



banker is charged with the duty to develop a system which will be able to fund the management 



of the habitat conservation area in perpetuity.  The managing agency is paid by the banker to 



manage the land according to a plan approved by the Fish and Wildlife Service (FWS) which is 



designed to help the endangered species recover.10  The developer seeks to utilize land 



somewhere else which contains the habitat of an endangered species.   



                                                 
10  Recovery, according to the FWS, is simply a removal of threats on the endangered 



species, not an actual increase in numbers. 











 



Appendix F 11



In order to use land containing an endangered species, a developer would normally be 



required to file for an incidental take permit (ITP).11  However, the purpose of the habitat 



banking program is to relieve the developer of the responsibility by a issuing the banker with the 



permits in the form of a credit.  All the developer needs to do then is purchase a credit (in 



essence, an ITP) from the banker.  The purchase of a credit allows a developer to utilize a certain 



amount of the habitat of an endangered species in a way which would otherwise be prohibited by 



the Endangered Species Act (ESA).  The process to determine the price of a credit varies with 



each project but is based on the cost of the managing agency to manage the habitat in perpetuity.   



Background:   



 The underlying purpose of habitat banking is to change the mentality of landowners who 



believe that an endangered species is a liability.  If landowners are able to sell credits to other 



developers to continue using their own land in a sustainable way, hopefully the landowner will 



then view prime habitat an asset which can be sold to generate revenue.  Hopefully, the program 



will encourage people to sell an easement to their land rather then sell the land for development.   



  



Section 10(a)(1)(B) of the ESA grants the FWS the authority to issue an ITP to a non-



federal entity, i.e. a conservation bank, when there is an habitat conservation plan (HCP) which 



adequately minimizes the impact and mitigates the impact of the taking.  The HCP can be either 



                                                 
11 An ITP is a permit issued by the FWS which authorizes an activity which, otherwise 



legal, would result in a "taking" of an endangered or threatened species. 
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on-site or off-site.12  It would be the job of the conservation bank to provide the FWS with an 



HCP.  The FWS will then, upon review and approval of the HCP, issue ITPs to the bank in the 



form of credits.  The bank will then sell the ITPs as credits to a developer at a predetermined 



rate.  The incentive for a developer to enter into this program and purchase credits from the bank 



is that the process is easy and streamlined; as opposed to the cumbersome, involving, and 



expensive process of personally creating a HCP to apply for an ITP.  The incentive for the FWS 



to allow this type of project to develop is that a conservation bank will create one HCP which 



will accounts for all of the developers’ activities.  The one HCP will be easier to manage, 



monitor, enforce, and implement then many individual HCPs from each developer with each new 



project. 



 



The first step to create a conservation bank is to create a habitat conservation plan (HCP).  



This plan is necessary for the FWS to determine if the proposed HCP grounds itself in sound 



environmental and biological reasoning, addresses all issues surrounding the management of the 



species, and offers a perpetual solution to maintaining the habitat for the species.  The HCP must 



show the projected number of animals which will be taken by purchasers of the bank’s credits 



and the population levels which it will be maintained in the conservation area.  Also, the HCP 



must show what management techniques will be used to maintain the population within the 



conservation area. 



                                                 
12  With wetlands, on-site management is preferred; however, with conservation banking, 



it appears that the FWS would rather the off-site management option to create a large contiguous 
conservation area. 
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Wetland Mitigation Banking v. Habitat Conservation Banking; more 
then mere syntax 



 



 Habitat conservation banking is very similar in concept as wetland mitigation banking.13  



Both of these procedures involve mitigating the destruction of habitat by having those who cause 



the destruction pay for the mitigation efforts.  In mitigation banking, a banking agency builds a 



large wetland.  When a developer wishes to impact a wetland elsewhere in the same geographic 



area, the developer purchases a credit from the banking agency to compensate for this impact.  



Once the credit is purchased, then a portion of the wetland which was created will no longer be 



available to compensate.  One credit may not count towards multiple activities.  Mitigation bank 



follows the “No Net Loss” efforts to maintain an equal number of acres of wetlands in the United 



States.  For the most part, credits are based on acres- one created and one destroyed. 



 



There are a few key differences between mitigation banking and conservation banking.  



The purpose of conservation banking is to preserve a species which is listed as endangered or 



threatened by preserving their habitat.  The efforts to preserve habitat of the species in 



conservation banking are not based on a 1:1 replacement ratio.  Rather, the driving force behind 



conservation banking is that the FWS accepts that there will be a loss of some habitat; however, 



the efforts by the bank will assure that there will be habitat that is managed to create a 



sustainable, perpetual population contained in the conservation area.   



                                                 
13  Wetland mitigation banking is commonly referred to as ‘mitigation banking' while 



there is a trend to call habitat conservation banking ‘conservation banking'.  Though both 
activities involve mitigating the affect of an incidental taking, supporters of conservation 
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Another key difference between mitigation banking and conservation banking is the 



required levels of management for a sustainable ecosystem.  With wetlands, the management 



levels are usually fairly low.  Once the wetland is created, it can be left to evolve at its own 



accord with little human involvement; however, conservation banking requires more intensive 



management because the property must remain as a certain ecosystem.  The property must 



remain at or about the same successional stage for perpetuity.  This requires harvesting, mowing, 



or other activities to stunt the growth and expansion of invasive or undesirable species.  If the 



habitat evolves beyond the desired successional stage, the property may no longer be suitable for 



the endangered species to reside.  Therefore, the purpose of conserving the habitat is lost if the 



species can no longer live there. 



 



The final difference between mitigation banking and conservation banking is that with 



conservation banking, land which is already suitable habitat may be entered into the bank and 



sold for credits.  With mitigation banking, a banker usually must create a wetland where there 



was not one.  The only way a banker may sell credits to protect a wetland that is already in 



existence is through “extreme circumstances” such as a clear and present threat to the 



sustainability of the wetland.14 



                                                                                                                                                             
banking do not want the concept associated with mitigation banking because some of the 
complications associated with mitigation banking might prove to prejudice the program. 



14  US Army Corps of Engineers et al., Federal Guidance for the Establishment, Use and 
Operation of Mitigation Banks, 60 Fed. Reg. 58,605, 58,609 (November 28, 1995). 
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The Habitat Conservation Plan 



 A HCP is a document which integrates the applicant’s proposed project or activity that 



will result in a taking, the needs of all the species which would be affected from the activity, and 



the proposed activities which will be done to mitigate any affect.  The HCP is geared towards 



long-term conservation and management.  It is supposed to plan future management activities.  



Because the HCP describes management activities for the future, the FWS offers a “No 



Surprises” assurance to the private landowners submitting plans.  The “No Surprises” clause 



assures the landowner that the FWS will not subsequently require a greater commitment then that 



described in the HCP.  Therefore, even if it turns out that the HCP may not be working as the 



FWS thought, the FWS is unable to revise the HCP in order to increase commitment of the 



mitigation efforts. 



  



Before approving the HCP, the FWS must be satisfied that the HCP provides an adequate 



management plan to assure the recovery of the endangered species.  The FWS must be satisfied 



that even with the destruction of habitat, the end result of the HCP will lead to recovery.  



Recovery, in terms of endangered species, does not mean removal from the endangered species 



list.  Nor does it even mean increasing the population.  Recovery is simply a concept which 



means that the threats to a species survival and viability are reduced.  Recovery does not mean a 



certain animal must survive, just that the animal has a better chance to survive.  Therefore, even 



though a population may be reduced, a species may recover if there are few threats to its 



existence. 
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Creating the Bank 



 To create a conservation bank, the bank owner must supply the FWS with both a HCP 



and information about how the bank is going to be run.  There are two aspects that the FWS 



looks at when determining if a bank is going to be a feasible option.  The first aspect is whether 



or not the bank’s conservation plans will likely lead to recovery.  The second aspect the FWS 



needs from the bank is the information about how it will be able to support the management of 



the area in perpetuity. 



  



To determine the effectiveness that the bank will have on the species, the FWS looks at 



what the effect the takings will have on the species and then the effect the proposed conservation 



area and management will have on the population of a species.  If FWS feels that the proposal is 



likely to lead to recovery, the FWS and banker will more then likely come to a conservation bank 



agreement.    



  



The bank must develop a management plan that depicts how they plan on taking care of 



the habitat and the species.  The minimum requirements for a management plan must show the 



FWS where the bank is proposing to create the conservation area, how they are going to create 



the conservation area, the description of the property’s biological resources, the permitted and 



prohibited activities on the property, the biological goals of the bank, and the future monitoring 



schedules to assess the viability of the management plan.   
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Once the FWS determines that the impact on the species from the takings will be 



adequately mitigated through the conservation efforts by the bank, the FWS needs to know that 



the bank will be able to support the management efforts in perpetuity- feasibly and financially.  



The FWS needs to know that the bank will be able to find an entity to manage the property 



according the specifications in the HCP.  However, the more important aspect the FWS needs to 



know is how the bank is going to support itself financially.   



 



Usually, the bank will need to have an escrow account with enough money for the annual 



accrual of interest to cover the annual costs of management.  This will assure that the bank will 



always be able to support the activity.  However, there are also many other aspects to determine.  



The bank must have the financial and feasible ability to purchase the habitat in the conservation 



area in fee or a conservation easement, the bank must have the ability to be able to transport 



individual animals or populations from affected areas and introduce them in the conservation 



area, and the bank must have the ability to absorb increased management costs as the 



conservation area expands when more developers enter into the bank.  The FWS uses the cost of 



the credits to determine if the bank will be able to support all of the costs of all types of 



management for the property in perpetuity then. 



 



Credits 



 Once the FWS determines that the impact on the species will be adequately mitigated 



through the conservation efforts of the bank, the FWS will then issue to the bank ITPs in the 



form of credits.  The next question is what the basis for a ‘credit’ will be?  There are various 
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ways to calculate a credit.  A credit, ideally, could be based on the number of animals taken.  



Another method would be to base the credit on the number of acres being developed.  If the 



credit is based on the number of animals being taken, the cost of the credit then must reflect the 



cost of moving that animal to the conservation area and managing an area large enough for the 



animal.   The reason why this basis is ideal is because it is precise.  You are managing for the 



animal.  You will know how many animals are being displaced and therefore know the true 



affect that the development is having on the species.  However, sometimes, when the population 



level of a species is difficult to accurately account for, such as the bog turtle, it would not make 



sense to sell credits based on the number of turtle being displaced.  There must be another basis 



for the sale of a credit, such as acres of habitat being developed.  



 



If the credit is based on the number of acres of habitat and not directly linked to the 



number of animals being taken, the credits are usually then based on some sort of ratio.  The 



ratio is determined in the HCP.  The question to answer when determining the ratio is how much 



habitat can be lost but still maintain a sustainable population to satisfy the ITP.  A common ratio 



is a 1:1 ratio.  A 1:1 ratio would then result in protecting 50% of the habitat for the species.  The 



way a 1:1 ratio works is that a developer who wishes to utilize 1 acre of habitat purchases a 



credit from the bank.  The bank in turn uses the money collected from the credit to manage one 



acre of habitat in perpetuity in the conservation area.  Therefore, what was once was two 



unprotected acres of suitable habitat becomes one acre of developed land and one acre of 



protected habitat. 
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Once the method of determining how to measure credits, the FWS will then determine 



how it will issue the credits to the bank.  Usually the FWS will issue credits in phases.  The sense 



behind offering credits in phases is so that the FWS will be able to monitor the bank’s 



conservation efforts.  The FWS will then be able to gather data to determine if the HCP is 



operating effectively.  If the conservation efforts are successful for the first phase of credits, the 



FWS will then offer more latitude to the bank for selling more credits to more developers.   



 



Conclusion 



 The viability of conservation banking is difficult to determine at such an early stage.  The 



idea of conservation banking began in California and has spread throughout the states.  However, 



California is currently the only state with an official policy on conservation banking.  The 



process is largely experimental and case-by-case.  The FWS has published a notice in the Federal 



Register to issue guidelines on conservation banking; however, beyond the guidelines, there has 



been little development in the process to guide people interested in creating a conservation bank. 
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Appendix I: 
List of Item Required For HCP 



Section 10(a)(2)(A) of the ESA delineates the minimum necessary information in an HCP 



for an ITP to be issued.  



(a) Permits 
(2) (A) No permit may be issued by the Secretary authorizing any taking referred to in paragraph 
(1)(B) unless the applicant therefore submits to the Secretary a conservation plan that specifies- 
 (i)  the impact which will likely result from such taking; 
 (ii) what steps the applicant will take to minimize and mitigate such impacts, and the 
funding that will be available being utilized; 
 (iii) what alternative actions to such taking the applicant considered and the reasons why 
such alternatives are not being utilized; and  



(iv) such other measures that the Secretary may require as being necessary or appropriate for 
the purposes of the plan.15 
 
If the HCP is statutorily complete, the FWS then looks at some more criteria to determine 



whether or not to issue an ITP.  The criteria includes: 



 (a)  The taking is incidental 
  (1)  The taking is associated with mitigation efforts or 
  (2)  The taking is for scientific purposes 
 (b)  The applicant is minimizing and mitigating the taking 
 (c)  There will be adequate funding 
 (d)  The activity will not reduce the species ability to recover in the wild 
 (e)  The applicant will do any other activity the Service requires 
 (f)  The Service receives assurances that the HCP will be implemented16 
 
There are sets of minimum requirements required for incidental taking and a taking for scientific 



purposes.17   



(a)(1)  Permits for scientific purpose: 
(i)  common and scientific names of species covered by permit 
(ii)  whether the wildlife is (A) still in wild,  
(iii)  list of attempts to obtain wildlife without causing death or removal 
(iv)  where the wildlife was removed from wild 



                                                 
� 16 USC § 1539.   
� HCP Handbook Chapter 7.   
� 50 CFR § 17.22 (a)(1) et seq. 
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(v)  description and address of institution where the wildlife will be used displayed or 
maintained 
(vi)  a complete description of the facilities to house and/or care for the wildlife and 
resume of people who will care for the animal 
(viii)  full statement of reasons why applicant is justified and what activities are 
sought to be authorized by permit 
(ix)  if for the purpose of propagation, statement  to participate in cooperative 
breeding program 



 
OR… 
 (b)(1)  Application for incidental taking 
 (i)  description of activity 
 (ii) names of animals 
 (iii)conservation plan that specifies 



(A) The impact from taking 
(B) Steps to  



a. monitor,  
b. minimize, and  
c. mitigate the impacts,  
d. the funding, and  
e. procedures to deal with unforeseen circumstances 



(C) Alternatives to the taking and why they won’t work 
(D) Other measures the director may require 



 
 



Along with the HCP, the applicant must provide other documentation before notice can be published in the 



Federal Register.  The items that must be provided are: 



(a) An HCP 
(b) FWS permit application form (3-200) 
(c) A NEPA analysis 
(d) Certification from Field Office that assisted with the HCP 
(e) Implementing Agreement 
(f) Federal Register Notice 



 
The items that can be completed after the notice in the Federal Register are 
 



(g) A biological opinion concluding formal section 7 consultation on effects of the action 
on federally listed species 



(h) If required, a set of findings how the HCP meets criteria and Field Offices recommendations 
(i) Environmental Action Memorandum on the FWS actions to the NEPA 
(j) Draft permit (Form 3-201) with proposed terms and conditions.18 



                                                 



� HCP Handbook Chapter 6 
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Appendix II: 
Federal Guidance For Creating Wetland Mitigation Bank 



 Currently, Pennsylvania has no wetland mitigation banks in existence.  According to Mr. 



Ed Bonner from the US Army Corps of Engineers (ACOE), the only projects that resemble a 



mitigation bank are run by the state’s Department of Transportation.  However, Mr. Bonner 



described these projects as ‘advanced mitigation’.  Advanced mitigation is a process where the 



DOT will make a larger wetland then necessary for the purposes of the mitigation of a project.  



Then, when the DOT engages in another activity which requires mitigation, they seek to use the 



excess acreage from the previously created wetland.  However, this is not mitigation banking 



because there is no banker; all the activity is done by the DOT.  Therefore, Pennsylvania has 



never had the need to tailor the 1995 Federal Guidance for the Establishment, Use and Operation 



of Mitigation Banks.  The entire state of Delaware is controlled by the Philadelphia office of the 



ACOE. 



 When deciding to create a bank, the restoration of a dilapidated wetland is preferred to 



mere preservation of a functioning wetland.  Restoration is also preferred to creation of an 



entirely new wetland because there is a greater likelihood of success.  The design of a wetland 



mitigation bank should aim to have an overall environmental benefit when balancing the loss of 



some wetlands with the creation of new ones.  The best projects are those with few 



complications, low costs to create and minimal need  for human involvement.  However, a 



program should still be prepared for uncertainties by having adequate financial assurances, a 



contingency plan, and ability to supply additional monitoring.  The plan should be made in a 
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larger context then just the mere boundaries of the wetland; rather, the plan should account for 



the full effect the destruction and creation of a new wetland will have on the entire watershed. 



 
Appendix III: 



List of Item Required For Wetland Mitigation Bank 



1. In the prospectus, which the will be approved or disapproved by the ACOE; the 



organization seeking to create a mitigation bank should include all of the following items: 



a. The objectives of the bank 
b. Description of how it will be established and operated19 



 
2. The banking instrument20 should describe in detail the following: 
 



a. The physical and legal characteristics of the bank 
b. Bank goals and objectives 
c. Ownership of the bank land 
d. Bank size and class of the wetlands 
e. Baseline conditions at the bank site 
f. The geographic area the bank’s wetland will serve 
g. The wetland classes which the bank will mitigate an impact 
h. The accounting procedures 
i. Performance standards to determine success 
j. Report and monitoring plan 
k. A contingency plan and remedial actions and responsibilities 
l. Compensation ratio 
m. Long term management plan21 



 
3. The Federal guidance lists a set of criteria that the ACOE should use to determine 



whether or not to permit the mitigation bank 
a. Project applicability 



i. The credits must be used for unavoidable impact 
ii. The credits may not be used for more then one project 



                                                 
� US Army Corps of Engineers et al., Federal Guidance for the Establishment, Use and Operation of Mitigation 
Banks, 60 Fed. Reg. 58,605, 58,609 (November 28, 1995). 
� A banking instrument is a document which shows the agencys’ concurrence on the objectives and administration 
of the bank.  The information provided in the prospectus presented to the ACOE will provide as a basis for the 
creation of the banking instrument.  The banking instrument will serve as a legally binding document that describes 
the obligation of each party. 
� 60 Fed. Reg. at 58,609 (November, 28 1995). 
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b. Relationship to mitigation requirements 
i. Must first attempt to avoid and then minimize impacts to aquatic resources 



prior to the use of a mitigation bank 
c. Geographic limits of applicability 



i. Generally, the impact must happen within the geographic area that the 
bank’s wetland will serve 



ii. Case-by-case, the ACOE will allow mitigation banks to compensate for impacts 
beyond the designated service area 



d. Mitigation banks v. On-Site mitigation 
i. On-site mitigation is preferred22 
ii. However, banks should not be precluded 



1. Look towards likelihood of success in establishing desired habitat 
at the bank 



2. Compatibility of the mitigation project to adjacent land uses 
3. Practicability of long-term management 



e. In-kind v. out-of-kind mitigation determinations 
i. In-kind mitigation is generally required 
ii. Out-of-kind acceptable when it is environmentally preferable (greater ecological 



value to the area) 
f. Timing of credit withdraw 



i. The greater the financial resources and likelihood of success will result in 
more initial credits to offer 



g. Crediting/debiting/accounting procedures23 
 
 
 



                                                 
� Memorandum of Agreement on mitigation between the EPA and the Department of the Army. 
� 60 Fed. Reg. at 58,611-58,612 (November 28, 1995). 
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CERTIFICATE OF INCLUSION 
 



This certifies that the current owner(s), ____________________, of the following 
property [describe property location] is included within the scope of Permit No. [include 
permit number] issued on [insert date of issue] to the Bog Turtle Conservancy under the 
authority of Section 10(a)(1)(B) of the Endangered Species Act of 1973, as amended, 16 
U.S.C. 1539(a)(1)(B).  Such permit authorizes activities by participating landowners that 
will modify or destroy the habitat of [insert number of occupied or presumed occupied 
acres to be taken] threatened bog turtles subject to the terms and conditions of the permit 
and the associated habitat conservation plan. 
 
This certifies that the U.S. Fish and Wildlife Service has reviewed the current owner’s 
application and that landowner has paid the necessary mitigation fee to the Bog Turtle 
Conservancy in accordance with the permit and habitat conservation plan.  After such 
review and upon such payment, the BTC will sign this Certificate.  Thereupon, the 
Service is given 60 days to notify the BTC, of the disposition of any bog turtles known to 
occur or encountered during surveys during or after construction at the property; such 60 
day period ends on [insert date].  Once the turtles have been removed or upon expiration 
of the 60 day period, the landowner will receive from the Service a copy of this 
Certificate signed by both the BTC and the Service.   
 



 
Date: 
 
 
______________________________________ 
Representative 
Bog Turtle Conservancy 
 
 
Date: 
 
 
 
Representative 
US Fish and Wildlife Service 
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Appendix D 
 
Reservation price calculation for the Bog Turtle Habitat Bank 
 
The reservation price is the minimum price at which credits can be sold to cover the costs 
of a Conservation bank. The costs of the bank are those required to establish it, and those 
that are required to maintain it.  The establishment costs are realized when the bank is set 
up and include costs of acquisition and initial turtle management costs. The acquisition 
costs differ on the basis of the nature of the bank. Thus the costs are highest for a private 
bank and lowest for a public bank where the land already in public ownership and so 
there is a zero cost of acquiring the same. The maintenance costs involve property taxes 
which will vary on the basis of the nature of the land on which the bank has been created 
and the recurring turtle management costs which might involve maintaining and/or 
increasing the number of turtles at the site through habitat enhancement. These costs are 
incurred annually into perpetuity.  
 
The reservation price is derived from the present value of the cash flow that just covers 
the costs of bank into perpetuity, taking into account the number of credits that can be 
sold, and the timeline over which they are sold. Given the total number of credits which 
are generated from a tract of land on the basis of ecological appraisal, the timeline 
determines the lifetime of the bank. In this analysis we have assumed that the bank has an 
ex-ante fixed number of credits (on the basis of ecological appraisal). This is however an 
assumption and can be relaxed to incorporate increases in the number of credits following 
an increase in ecological worth of the land in the bank (from increase in the number of 
turtles, or a favourable occupancy status, habitat enhancement, etc) during the lifetime of 
the bank.  
 
All cost figures are expressed in present value terms. The present value of a stream of 
cash flow into perpetuity is the current worth of the stream of cash flows discounted at a 
specified rate of return. This computation is important as dollars in future time periods 
are worth more than the same amount in the present owing to the presence of a rate of 
interest. Thus all streams of costs and revenues from the future have to be discounted by a 
discount factor (calculated from the market rate of interest) in order to make them 
comparable to cash flows in the present period.  
 
Variables used in the computation are: 
 
A= acres in the bank; 
a = per acre cost of establishing the bank; 
CA = A x a = total establishment cost;   This cost is not discounted as it is not a cash flow 
and is incurred only in the first period when the bank is being set up. 
 
m = maintenance per acre per year; 
m x A = total maintenance costs per year; 
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r = the real rate of return that can be earned on the bank’s revolving fund; the revolving 
fund is a fund or account whose income remains available to finance the continuing 
operations it helps to set up without any fiscal year limitation. In the present case, this 
refers to the sum of money expended every year to maintain the ecological value of the 
bank.  
 
CM = (mA)/r = present value of maintenance costs; 
 
! = Credits generated per acre. This component will depend on the ecological worth of 
the land on which the bank is to be set up. A higher value of ! implies land of greater 
ecological worth. Thus a value of ! = 1 for site A with 34 acres indicates than the bank 
generates 34 credits. For ! = 0.5, 17 credits are generated and so on. Since better lands 
generate more credits, it provides an incentive to landowners who have ecologically 
superior lands to engage in mitigation banking.   
 
As per the examples in Appendix C, a single parcel has zones of different ecological 
characteristics, (Zone1, Zone 2 etc). In this case different zones would be represented by 
different values of ! . In the present analysis we have however assumed that there is a 
single type of land in the parcel. This assumption can be relaxed whereby we divide the 
total area of the land into different zones with each zone being appraised on the basis of a 
different value of ! . 
 
T = number of years over which credits are sold. The timeline of the bank will be 
determined by demand factors. 
k = number of credits sold per year. A constant value of k implies a flat demand for 
credits over time.  
p = reservation price. 
 
The present value of costs is sum of the establishment costs and the present value of the 
maintenance costs: C =  CA + CM.  It is this cost that must be recovered in defining the 
reservation price.  



 
The present value of credit sales at the reservation price p at k credits sold per year over T 
years is  
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Since !AkT * , this formula can also be written 
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In the above representation, the values of A, ! and r are exogenously given. !  is 
ecologically determined and r is determined on the basis of the market rate of interest.  
To cover the present value of cost, the present value of the revenue flow must at least 
equal C.  Therefore, it must be true that  
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Thus on the basis of the magnitude of the cost we can establish the expression which 
helps to calculate the reservation price. This is represented in (4)  
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Variables affecting the reservation price: 
 
From (4) we see that the price varies positively with the value of the C implying that 
credits from private banks will be more highly priced than those from the public banks. 
This is because the costs of setting up a bank on a private tract of land has a higher 
opportunity cost (this land has other alternative uses) than those on eased land which has 
a lower opportunity cost as the parcels are already earning returns by virtue of their eased 
status. This is represented in the figure below. Reservation price p is on the vertical axis 
and costs on the horizontal axis. We have represented the reservation-price cost curves 
for two banks one represented by a value of ! = 1 and other where! = 0.5. The graph 
represents that for a given value of C, the reservation price of credits from the inferior 
land is higher than that for the superior land. This is because at the same cost, fewer 
credits are being created from the inferior lands which have to be sold at a higher price to 
recover costs. ! is in fact a shift parameter which horizontally shifts the cost price 
curves. Movement along any individual curve represents a change in the price of credits 
from one bank type to the other. Thus moving upwards along the curve would be a 
movement from a public bank to a private bank.  
 
For banks which require spending similar amounts to set up, greater the number of acres, 
A in the bank, greater is the number of credits generated and lower is the value of the 
reservation price owing to a larger supply of credits. The price varies positively with the 
timeline as well. Longer the timeline, greater is the price of credits.  
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Figure 1 
 
Reservation price of credits from different lands: 
 
The objective of the present exercise is to create an economically viable model of the 
mitigation bank. Here the parameter ! which represents the ecological worth of the bank 
plays a very important role. Since a higher value of ! implies better land, for the same 
acreage of different quality lands, more credits are generated for superior parcels. Thus 
with Parcel A and B with 34 acres each, total credits generated are 34 and 17 if A is 
better than B. Here ! is equal to 1 and 0.5 respectively. This is in keeping with the fact 
that the more valuable the land, the less of it is needed to make unity of whatever number 
of credits are chosen or in other words more credits are generated with same area.  
The present analysis assumes a fixed cost of setting up and maintaining the bank of 34 
acres. For a private bank this figure is quite high and for a public bank it is the lowest. 
Now the goal of the banker is to set the reservation price so that the above costs can be 
covered. Then for a superior land, with more credits (owing to a higher value of ! ) the 
price per credit will be lower than that from the land which is inferior and generates 
fewer credits (as both these lands costs the same). This is owing to the fact that the supply 
of better credits is more than that supply of inferior credits.  
 
On the demand side of the credit market, the developer needs to purchase credits to 
develop a site. If the site being developed is of a superior quality, mitigation will require 
the purchase of more credits from a bank, to compensate for loss of valuable bog turtle 
habitat than would be the case if the site to be developed was of low grade. In this case, 
the developers have to buy more credits from lands of higher ecological value. Thus for 
example to develop one acre of superior land, the developer is required to buy say 3 
credits while to develop one acre of inferior land, they can only purchase 1 credit. The 
supply of credits from the better land is higher and balances this higher purchase volume.  
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An illustrative example: 
 
In order to demonstrate the above issue, we present the following example. Table 1 
represent the variation in reservation price for different types of banks and lands of 
different ecological values. The costs of management are decreasing down a column as 
the type of the bank changes. In all cases the total recurring costs of turtle management is 
the same at $170,000. The establishment costs however differ. It is highest at $653,500 
for the private bank, $449500 for the eased bank and $0 for the public bank. For this 
example, the rate of interest is 4% and total parcel area in 34 acres. The total number of 
credits generated from each parcel is represented in the parentheses in the Table. Here as 
the ecological value falls (along a row), the price of credits rise as the cost of setting up 
the bank is the same along a row. Movement down a column represents a movement 
down the price-cost curve as per Figure 1 and movement along a row represents a 
horizontal shift from one price-cost curve to the other in the leftward direction. 
 
Table 1: Reservation price by bank type and quality of land 
 



 Ecological Quality 



Nature of the Bank 
! =1 
(34) 



! =0.5 
(17) 



! =0.33 
(11.33) 



Private Bank 
($1,248,500.00) 



 
$38,189.41 



 



 
$76,378.82 



 
$115,725.49 



Eased Bank 
($619,500.00) 



$18,949.41 
 



$37,898.82 
 



$56,864.96 
 



Public Bank 
($211,500.00) 



$6,469.41 
 



$12,938.82 
 



$19,413.95 
 



 
Examining the table, it is seen that the costs of setting up a private bank is much higher 
that that from a public or eased bank. This is intuitive as private lands have other 
alternative uses and consequently a high opportunity costs. Thus in order to establish a 
bank at that site, the banker has to be compensated by a large amount if they are the 
owner. If the banker is not the owner, then they have to pay a high amount to acquire the 
land and set up the bank. On the other hand of the spectrum, public lands don’t have 
many alternative uses and so have lower or zero opportunity cost. Thus the costs of 
acquiring public lands will be less and this will be reflected in the price of the credits. In 
this example we have assumed that all credits are sold in one period so that the timeline 
of the bank T = 1. This gives rise to prices which are in Table 1 elow.  



 
Of course if the timeline differed then the price would be different too as per formula (4). 
Longer the timeline, greater would be the price. This is represented in Table 2 where the 
price is for banks which sell 2 credits per year. The figures in parentheses indicate the 
timeline (in years) depending on the nature of ecological quality. It varies from left to 
right as better lands have a greater supply of credits and so have a longer lifetime.  
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Table 2: Reservation price by bank type and timeline 
 



 Ecological Quality 



Nature of the Bank 
! =1 
(17) 



! =0.5 
(8.5) 



! =0.33 
(5.65) 



Private Bank 
 



 
$51,312.43 



 



 
$88,077.82 



 



 
$126,427.93 



 
Eased Bank 



 
$25,460.99 



 
$43,703.81 



 
$62,188.47 



 
Public Bank 



 
$8,692.49 



 
$14,920.67 



 
$21,231.42 
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Appendix C 
 



Site Appraisal and Computation of Credits that must be Purchased as Mitigation 
 
This HCP is aimed at creating a program that will provide incentives, as stated in 
Recovery Task 2 of the Bog Turtle Northern Population Recovery Plan, “…to identify 
and prioritize sites for appropriate conservation efforts”, and, “protect bog turtle sites 
through purchase and conservation easements”. Achieving the above, however, requires 
high levels of funding, particularly in rapidly urbanizing regions such as the Chester and 
New Castle County Service Area. Compounding the problem is the need to fund long-
term management of protected sites, because bog turtle colonies benefit from having 
portions of their habitat in early stage, herbaceous vegetation.  
 
The creation of Conservation Banks, the protected bog turtle sites that generate credits 
that must be purchased as mitigation and in exchange for a site-specific incidental take 
permit, the Certificate of Inclusion, provides a viable mechanism to fund recovery in 
exchange for a stream-lined regulatory process. In concept, the idea is simple and 
intuitive. Less obvious is establishing the basis for credits, the units for trading. Should 
these relate directly to number of bog turtles or habitat units? The former may have been 
most desirable from a regulatory standpoint. The difficulty of confirming presence, let 
alone reliably enumerating all colony members, rendered the trading of habitat units 
much more practical and was the approach chosen in this program. 
 
Determining how many credits are generated from Conservation Banks, or alternatively, 
how many must be purchased to mitigate incidental take from development activities, is 
related to the number of acres affected and their ecological significance (importance) to 
bog turtle recovery. The more ecologically valuable the acreage, the greater the number 
of credits assigned to affected lands. The approach applies regardless of the intended use 
of the tract and comprises what is referred to as the “appraisal process”, the first of 
potentially three steps. No additional steps beyond site appraisal are required for 
properties intended to become, and meeting the criteria of Conservation Banks. Their 
appraised value, in credits, becomes the number of credits generated by the bank, and 
how many can be sold to offset incidental take elsewhere (mitigation). 
 
Subsequent to appraisal, for properties subject to incidental taking, determining how 
many credits must be purchased as mitigation requires identifying the intensity (degree of 
harm) and location (sensitivity of area harmed) of the proposed development activity. 
Thus, similar to assigning more credits to more valuable acreage, more harmful 
development activities require greater compensation, higher mitigation costs in credits. If 
constructing a road near breeding habitat requires high mitigation costs, even higher 
mitigation would be required to offset construction of the same road inside breeding 
habitat. By this logic, the process of computing mitigation costs in credits, after appraisal, 
literally entails the tabulation of acres by their ecological worth and proposed disturbance 
affecting them. Successive tabulation to determine mitigation costs, preceded by project 
re-design to incorporate additional avoidance and minimization, may very well become 
an iterative process. Its location and function along the sequence of tasks, activities,  
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Figure 1. Flowchart for activities, decisions, and outcomes associated with resolving bog turtle 
regulatory issues with and without voluntary HCP participation.  
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decisions, and potential outcomes associated with resolving bog turtle regulatory hurdles 
with and without HCP participation is illustrated in Figure 1. 
 
In this document, the site appraisal process is presented initially; the steps required to 
compute mitigation costs, follows thereafter. Examples based on fictitious sites, are 
included and show all computations, and are accompanied by diagrams, and tables. A 
rudimentary excel-based “calculator” was used to facilitate computations. User-friendly 
versions could be easily created if this approach was formally approved. Values, 
categories, and replacement factors (multipliers) may also be revised.  
 
SITE APPRAISAL 
The purpose of developing the Site Appraisal Matrix (SAM) was to provide a method for 
the consistent appraisal of sites containing potential bog turtle habitat proposed for 
banking or development under this HCP. This project is aimed at facilitating the recovery 
of the bog turtle, consequently, the appraisal is driven by the ecological worth of sites 
for this species whilst striving to remain sensitive to the realities of real estate markets 
and regulatory frameworks.  
 
As in trading development rights (TDR) schemes, credits are the units for appraisal. 
Credits are generated from Conservation Banks; credits must be purchased to mitigate 
(offset) development at Receiving Sites, the location where incidental take is anticipated 
to occur. As a general rule, the number of credits assigned to a property during the 
appraisal process is determined by the ecological worth of each acre, regardless of the 
property’s fate, i.e. Conservation Bank or Receiving Site. Hence, the quality and size of a 
property determine its appraised value in credits. The site appraisal matrix is based on the 
three (3) bog Turtle Conservation Zones (Figure 2):  
 
Zone 1: Wetlands and habitat contained within, serving the bog turtle during various life                
cycle periods (overwintering, feeding, breeding/nesting). Synonym: Core Habitat 
 
Zone 2: The uplands surrounding the wetlands up to 300’ (91 m). Synonym: Buffer 
 
Zone 3: Uplands extending beyond Zone 2 or “buffer”, up to 2500 ft (758 m). Synonym: 
Recharge, corridor. 
 
Bog turtle conservation zones allow clear, unequivocal classification of lands tied to the 
bog turtle. The classification has an ecological and regulatory basis. Zone 1 is the primary 
or core habitat for the bog turtle; upland buffers serve as an insulating layer, an outer 
shell intended to protect the inner habitat and wetlands from degradation and direct 
impacts. Recharge and core connectivity is dependent on adjacent upland attributes. The 
concept of bog turtle conservation zones was initially introduced by the Service in their 
2001 Recovery Plan (USFWS 2001, see Appendix A). At present, these land classes 
provide the basis for much of the consultation process and related discussions. 
 
Arguably, the long term survival of the bog turtle is dependent on the protection of all 
three conservation zones. Nonetheless, relative to each other, Zone 1 is indisputably the  
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most important to the bog turtle, followed by Zone 2 and 3. The shading by conservation 
zone used in Figure 1 reflects these differences and illustrates that appraisal favors Zone 
1 over its upland counterparts.  
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Figure 2.  Diagram illustrating the 3 bog turtle conservation zones. Lower image is top view of 
property containing all 3 zones. Gray tones are proportional to the number of credits awarded (light 
gray = few credits; dark grey = many credits). 
 
Site location is an important factor driving the appraisal. There are only two possible 
locations (Table 1): the site is inside (upper block) or outside (lower block) a Recovery 
Area. In general, the appraisal favors sites inside Recovery Areas. High appraisals are 
intended to discourage development of lands valuable to the bog turtle inside Recovery 
Areas. Thus, when Conservation Bank criteria are met, high appraisals should tip the 
scales in favor of converting such sites into Conservation Banks. With site location 
identified, the matrix consists of 3 columns and 2 rows and provides for 6 very broad 
land classes.  
 
Table 1. The six land classes formed by identifying site location by zone.  
 
 Zone 1 Zone 2 Zone 3 
Inside Recovery Area    
Outside Recovery Area    
 
Recovery Areas, discussed in detail in Appendix D and in the main HCP document, are 
regions within the Service Area containing favorable, less disturbed, more protected 
landscapes where recovery efforts will be focused. Ideally, most banks will be located in 
Recovery Areas and most developments threatening bog turtle-occupied habitats outside.  
 
The next level of classification is dependent on Zone 1 attributes. These in turn directly 
affect the appraisal of adjoining uplands, Zone 2 and Zone 3.  Zone 1 includes potential 
bog turtle habitat and associated wetlands.  Potential habitats may be occupied as well as 
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non-occupied (no turtles present).  When confirmed occupied, surveys will have revealed 
the presence of single or many individuals.  In rare occasions, when many animals are 
found, the presence of different-aged turtles (hatchling, juveniles, adults) confirms that 
the colony is breeding and in a “dynamic” rather than regressive status. For recovery 
purposes, the latter is the most prized and desirable. Not surprisingly, it is the land class 
appraised the highest, awarded the most credits per acre.  
 
When conducted according to state and federal agency guidelines, surveys intended to 
confirm the presence of the bog turtle, known as Phase 2 and trapping, may reveal 
“probable absence”.  A determination of probable absence, valid for only 3 years from 
the time of its determination, is the least desirable status because it lacks the animals 
targeted by this program.  Higher quality habitat is infrequently encountered in the 
landscape. Thus, even when not occupied at the time of the survey, potential habitats may 
become occupied in the future or provide temporary refuge to dispersing animals. Non-
occupied potential habitats can be viewed as valuable components of the conservation 
network and their protection is consistent with the goals of establishing bog turtle banks 
in landscapes favoring connectivity and dispersal.  
 
Potential habitats presumed occupied represent a 5th category. Why should developers be 
willing to pay for mitigation when no evidence exists that habitats are occupied? In the 
housing development market, timing and risks are key factors determining costs, profit 
margins, and project feasibility. Delays can rapidly erode profitability. Under certain 
conditions, environmental constraints may compromise project feasibility or render them 
economically unfeasible.  If presuming occupied status eliminates such risks and delays, 
and its costs are modest relative to potential outcomes, voluntary payment for mitigation 
that may not be necessary may be an attractive option.  
 
In summary, a finer level of appraisal is achieved by creating 5 classes related to 
occupancy status, non-occupancy, or presumed occupancy. Classification into four (4) 
of the 5 classes assume that Phase 2 or trapping surveys were completed. Topmost 
classes are for habitats occupied by breeding colonies (A) or those that lack evidence of 
recent recruitment, but have the potential to become breeding (B).  Class C is for habitats  
 
Table 2. Matrix showing the 5 classes of Zone 1 possible for sites inside or outside Recovery Areas.  
The appraisal for uplands, Zone 2 and Zone 3, is dependent on the adjacent Zone 1.  
 
  Zone 1 Zone 2 Zone 3 



Breeding (A)    
Favorable (B)    
Occupied  (C)    



Phase 1, 2 
and/or 3 
 



Non-occupied (NO)    



Inside 
Recovery 
Area 



Phase 1 Presumed-occp. (PO)    
Breeding (A)    
Favorable (B)    
Occupied  (C)    



Phase 1, 2 
and/or 3 
 



Non-occupied (NO)    



Outside 
Recovery 
Area 



Phase 1 Presumed-occp. (PO)    
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that are occupied by at least 1 bog turtle or small “colonies” not meeting the criteria for A 
or B.  Zone 1 where presence surveys failed to confirm the bog turtle are designated non-
occupied (NO). The presumed occupied (PO) class is when stakeholders are willing to 
presume presence.  In most cases, only Phase 1 (habitat) surveys would be completed at 
such sites. The site appraisal matrix now consists of 3 columns (Zone 1 – 3) and 10 rows 
(5 X 2) for a total of 30 classes (Table 2). Thus, in sites containing all 3 conservation 
zones, an individual acre could be assigned to any one of 30 classes.  
 
Finer appraisal is achieved by splitting Zone 2, the upland buffer, into 3 sub-classes and 
by the use of “modifiers” to allow for adjustment that would be impractical by the 
creation of additional categories. In Table 2, the upland buffer is represented by a single 
land class. In its final form (Table 3), acreage within Zone 2 is assigned to one of 3 
classes on the basis of its distance to the delineated wetland edge. There are 3 classes or 
“sub-buffers” for this purpose. Acreage within 0 – 100’ of the wetland edge is appraised 
the highest, whereas acres in the outermost ring (200’ – 300’), the lowest.  Assigning 
more credits to uplands closest to the wetlands serves to discourage buffer encroachment 
nearest to the wetland. Incorporating buffer subcategories expands the matrix to 5 
columns (Zone 1 + Zone 2 (0-100) + Zone 2 (101-200) + Zone 2 (201 – 300) + Zone 3) 
or a total of 50 classes (5 x 10).  
 
Modifiers fine tune the appraisal for Zone 1, Zone 2, and Zone 3 acreage. Modifiers are 
scores ranging from 0-100% and serve to adjust the amount of credits awarded in 
correspondence with habitat and supporting upland quality. For example, Zone 1 at two 
different sites, both in recovery areas, could be classified similarly (“B”) for colony 
attributes. However, if habitat quality was high at one site, and low in the other, the 
modifier would help distinguish the two by reducing the appraisal for the degraded site. 
Number of credits/acre assigned to classes are for perfect (100%) modifier scores 
 
Table 3. Matrix showing buffer (Zone 2) sub-classes and cells containing modifier values for Zone 1 
and Zone 3 classifications.  
 



Zone 2 Location Surveys 
Needed 



Zone 1  
Modifier %  0- 



100 
101-
200 



201-
300 



Zone 3 
Modifier %  



Breeding (A)      
Favorable (B)      
Occupied  (C)      



Phase 1, 
2 and 
/or 3 
 Non-occupied (NO)      



Inside 
Recovery 
Area 



Phase 1 Presumed-occp. (PO)      
Breeding (A)      
Favorable (B)      
Occupied  (C)      



Phase 1, 
2 and 
/or 3 
 Non-occupied (NO)      



Outside 
Recovery 
Area 



Phase 1 Presumed-occp. (PO)      
 
and require adjustment to reflect actual site conditions. The modifiers adjust the appraisal 
but affect values by only 15%, e.g. if high quality (100%) breeding (A) Zone 1 is 
appraised 7 credits/acre, low quality (12%) would result in ~ 6.1 credits/acre (7– ((1-
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(12/100)) x (7 x 0.15)). In this example, the formula is computing 12% of 15% of 7. The 
effect of the modifier on appraisals by the 5 occupancy categories and zones is illustrated 
as a bar graph in Figure 3. Modifier scores will be derived from field forms designed 
specifically for this purpose. Consequently, all appraisals will require a minimum Phase 
1 investigation (habitat evaluation). Not obvious from the matrix is that the first modifier 
score affects Zone 1 and Zone 2 and in part, Zone 3. The second modifier score affects 
only Zone 3. Since the number of credits awarded to Zone 3 acreage is ¼ (25%) of the  
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Figure 3. Bar graph illustrating the effect of the first modifier score on Zone 1 appraisals for low 
(0%) and high (100%) quality habitats, inside or outside recovery areas and by the 5 corresponding  
turtle occupancy classes, e.g. A, B, C, etc. 



 
Figure 4. Diagram illustrating the appraisal of the same property, containing all three zones (1-3), by 
the site appraisal matrix (SAM) under different scenarios, i.e. property is inside (upper panel) or 
outside (lower panel) Recovery Area, and within each of the above, by occupied status A – NO. The 
size of the polygon representing the property is proportional to the number of credits appraised. The 
representation assumes in all cases, a modifier score of 100% (high quality lands).  
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number of credits awarded to Zone 2 (201 – 300), a low quality habitat, and consequently 
a lower appraised buffer area, also affects the appraisal for Zone 3. Proposed values for  
the site appraisal matrix (SAM) are shown in Table 4. A diagram (Figure 4) is included to 
illustrate how the appraisal affects the value of the same property under different 
classifications assuming 100% modifier scores.  
 
Table 4. Site appraisal matrix displaying the number of credits/acre for each of the 50 land classes 
(cells). Values are based on 100% modifier scores. 
 



Zone 2 Location Surveys 
Needed 



Zone 1  
Modifier %  0- 



100 
101-
200 



201-
300 



Zone 3 
Modifier %  



Breeding (A) 7.0 6.0 5.4 5.1 1.3 
Favorable (B) 6.0 5.0 4.5 4.3 1.1 
Occupied  (C) 4.0 3.5 3.2 3.0 0.7 



Phase 1, 
2 and 
/or 3 
 Non-occupied (NO) 2.0 1.5 1.4 1.3 0.3 



Inside 
Recovery 
Area 



Phase 1 Presumed-occp. (PO) 4.0 3.5 3.2 3.0 0.7 
Breeding (A) 7.0 6.0 5.4 5.1 1.3 
Favorable (B) 6.0 5.0 4.5 4.3 1.1 
Occupied  (C) 3.5 3.0 2.7 2.6 0.6 



Phase 1, 
2 and 
/or 3 
 Non-occupied (NO) 1.8 1.4 1.3 1.2 0.3 



Outside 
Recovery 
Area 



Phase 1 Presumed-occp. (PO) 3.5 3.0 2.7 2.6 0.6 
 
Summary of Appraisal Process 
Bog turtle conservation zones are NOT the geographic areas identified by the GIS model 
as “high” or “low” probability bog turtle habitat. This mapping tool, developed by the 
PSU GIS team and discussed elsewhere, may someday aid desktop reviews under one or 
several existing regulatory programs. SAM appraisals, on the other, requires as a 
minimum Phase 1 investigation and completion of associated field form(s).  
 
In summary, site appraisal is driven by 4 factors: 
 



1. Site location- inside or outside Recovery Area, except for Zone 1 A or B  sites 
2. Occupancy status for Zone 1 
3. Supporting uplands (Zone 2 and 3) 
4. Habitat quality (modifiers) 



 
It should be noted that location, factor 1, does not affect the appraisal of sites supporting 
colonies type A or B. In doing so, it creates similar disincentives to request incidental 
taking at highly valuable colonies whether inside or outside recovery areas. 
 
Zone 2, the buffer, was split into three, 100’ wide “rings” to allow the appraisal to assign 
more credits to lands nearest to Zone 1. Uplands nearest to the wetland are appraised 
higher than those further away with the presumption that these provide the most 
protection for the associated wetlands. At present, acreage within 100-200’ and 200 – 
300’ are appraised 0.90 and 0.85 of lands bordering the wetland edge (0 – 100’). 
Assuming perfect modifier scores (100%), Zone 3 credits are 0.25 (Zone 1 credits/acre x 
0.25) of the number of credits awarded to its corresponding Zone 1.  
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Sites will vary in their suitability and quality for bog turtles. This is the purpose for 
having the modifiers. At the same time, their effect on the appraisal is limited to 15%. 
The rationale is that large or breeding colonies should be appraised high even if in need 
of habitat improvement because such colonies are rare and invaluable to recovery.  
 
COMPUTING MITIGATION COSTS – STEPS 2 and 3 
The appraisal process assigns a “value” to lands based on their worth to bog turtle 
recovery efforts. Breeding colonies are awarded the highest number of credits because of 
their high worth to recovery. However, the appraisal in total credits does not 
determine the replacement multiplier or mitigation ratio. The appraisal serves merely 
to assign values, in credits, to habitats and supporting uplands. As stated earlier, the 
appraisal process is identical for all properties regardless of their desired use, i.e., 
Conservation Bank or Receiving Site.  
 
Mitigation in this project will require the purchase of credits rather than replacement “in 
kind”, an unlikely prospect in most situations. How many credits must be purchased 
depends on the appraisal of the Receiving Site (development site) and the application of 
replacement factors, multipliers that determine how much more of what is present 
(habitat and supporting lands) must be replaced. In its most simplistic form, 
mitigation may be expressed as “value of affected lands, in credits, multiplied by 
replacement factor”. Thus, if 10 acres at a Receiving Site were appraised 20 credits, a 
multiplier of 2 (1:2) would require the purchase of 40 credits as mitigation.  
 
In this program, the magnitude of the multiplier is affected and is proportional to the 
intensity and location of the activity leading or associated to the incidental taking. 
Portions of a Receiving Site used for construction of buildings, roads, parking lots, 
driveways, other impervious surfaces, or activities requiring removal or alteration of 
existing soils and vegetation, including lawns, gardens, and active athletic facilities will 
be considered part of the footprint. The footprint is the most intensively used portion of a 
Receiving Site. Multipliers applied to affected areas will vary by zone. The following 
multipliers are proposed for acreage in the footprint:  
 
Zone 1  1:3 Explanation: 3 credits will be purchased for every 1 credit in the  
   footprint corresponding to Zone 1 
Zone 2  1:2  Explanation: 2 credits will be purchased for every 1 credit in the  
   footprint corresponding to Zone 2, regardless of sub-buffer. 
Zone 3  1:1 Explanation: 1 credit will be purchased for every 1 credit in the  
   footprint corresponding to Zone 3 
 
Areas outside and in the topographic down slope of the footprint up to the wetland edge, 
including associated wetlands, are in the indirect impact area. Acreage in the indirect 
impact area, not directly impacted by construction is anticipated to degrade over time 
because of its proximity to the project footprint. Multipliers applied to affected areas will 
vary by zone. The following multipliers are proposed for indirectly impacted acres:  
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Zone 1  1:1.5 Explanation: 1.5 credits will be purchased for every 1 credit in the  
   indirect impact area corresponding to Zone 1 
Zone 2  1:1.5  Explanation: 1.5 credits will be purchased for every 1 credit in the  
   indirect impact area corresponding to Zone 2 (all sub-buffers).  
Zone 3  1:1 Explanation: 1 credit will be purchased for every 1 credit in the  
   indirect impact area corresponding to Zone 3 
 
A replacement factor of zero (0) will be applied for acreage either outside the project 
footprint or outside the indirectly impacted areas. Acres left undisturbed and in their 
existing state will not require replacement or purchase of credits. If relatively high 
replacement factors discourage unnecessarily large footprints, the zero replacement factor 
serves as an incentive (reward) to maximize clustering, protecting open space, and 
efficient site design. Undisturbed portions of a Receiving Site do not require the purchase 
of credits. At present, only wetlands upslope of the footprint and disconnected from 
wetlands, such as an isolated depression or vernal pool, would be considered 
“undisturbed wetlands”. 
 
Table 5. Summary of replacement ratios (multipliers) by development activity and Zone currently 
proposed. Multipliers are applied to the value, in credits, of each portion of an appraised property.  
 
Zone Name Footprint Indirect Impact Undisturbed 
Zone 1 1:3 1:1.5 Not applicable in most cases 
Zone 2 (all sub-buffers) 1:2 1:1.5 1:0 – zero credits due 
Zone 3 1:1 1:1 1:0 – zero credits due 
 
The tabulation process and application of multipliers, summarized in Table 5, is 
illustrated in the following example that involves only Zone 1: a small tract containing 3 
acres of Zone 1 is appraised at 12 credits (4.0 credits/acre). How many credits must be 
purchased if 1 acre is in the footprint and 2 acres are in the indirect impact area? The 
answer is 24 credits because, 4.0 credits/acre x 1 acre x 3 = 12 credits, and 4.0 
credits/acre x 2 acres x 1.5 = 12 credits, and sum of each = 24. Additional examples are 
presented subsequently to illustrate the computations necessary for an entire Receiving 
Site when all zones exist. 
 
Computing how many credits must be purchased to mitigate incidental take authorized at 
a Receiving Site, entails step 2 and 3 of a three-step process: 
 
Step 1. Site appraisal: Entails classifying the property based on conservation zone 
 attributes and other factors to determine the value of a tract in credits (see Site 
 Appraisal).  
 
Step 2. Appraisal by development activity: May be visualized as the overlay of a site 
 plan on an appraised property to tabulate credits by proposed development 
 activity (footprint, indirect impact, undisturbed) and land type (Zone 1 – 3). 
 
Step 3. Application of corresponding multipliers: Appropriate multipliers are applied to 
 tabulated acres and their worth in credits to compute the number of credits that 
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 must be purchased as  mitigation and in exchange for incidental take to be 
 authorized in the Certificate of Inclusion.  
 
As mentioned earlier, Step 1 is required irrespective of the fate of the property. Step 2 
and 3, on the other hand, are required to assess mitigation requirements for Receiving 
Sites and may proceed iteratively when seeking to minimize mitigation costs, i.e. 
reducing the footprint and associated indirect impact area to reduce the number of credits 
that must be purchased. Avoidance and minimization are common requirements in most 
mitigation programs; the iterative process mentioned above would serve a similar 
function. A flowchart illustrating the sequence of steps, decisions, and outcomes 
associated with the appraisal of the property (Step 1) and computation of the credits that 
must be purchased as mitigation (Step 2 and 3) is shown in Figure 5.  
 
Examples illustrating the appraisal process and steps required to compute the number of 
credits that must be purchased as mitigation follow herewith. 
 
Example 1 
Fern Valley, Inc. (FVI) is proposing to build 15 single family homes on the 34.1 acres 
Brewer Tract in Upper Ewchland Township, Chester County, a location outside recovery 
areas. A preliminary site investigation and Phase 1 bog turtle survey reveals the presence 
of high quality potential bog turtle habitat in portions of the 5.1 acres of wetlands.  FVI is 
seeking voluntary HCP participation and is willing to assume occupied habitat status, in 
exchange for an expedited process with known mitigation costs.  
 
1. Identify the amount of incidental take to be authorized in the Certificate of Inclusion.  
2. Appraise the worth of the Brewer Tract in number of credits (Step 1).  
3. Compute total number of credits to be purchased (mitigation) given the use of the tract 
for development purposes (Step 2 and 3 of above). 
 
1. Wetland delineation and Phase 1 investigation revealed 5.1 wetland acres containing 
high quality potential bog turtle habitat. Since FVI is willing to assume the property is 
occupied by the bog turtle, the Certificate of Inclusion will provide authority for the 
incidental taking of 5.1 acres of occupied bog turtle habitat in the event turtles are 
found during construction. 
 
Commentary: The incidental take permit is exclusively for the habitat presumed to be 
occupied. The incidental take is not for buffer or recharge because these are NOT 
currently regulated zones. The incidental take is also expressed in actual habitat (wetland)  
acres directly or indirectly affected rather than credits.  
 
2. Appraisal at its coarsest level is dependent on site location. The Brewer Tract is 
located outside a recovery area. Consequently, the appraisal will be based on categories 
subset to the lower block of SAM (Figure 6). Since FVI is willing to assume  
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Figure 5. Flowchart illustrating the steps, decisions, and outcomes associated with the appraisal of a 
property and computation of credits that must be purchased as mitigation. 
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Figure 6.  Identification of the correct land class for the Brewer Tract by the Site Appraisal Matrix 
(SAM). 
 
the habitat is occupied, acreage on site will be appraised by land values corresponding to 
the presumed-occupied (PO) category, the last row of the matrix (arrow). 
 
Mapping of the site by Zone and sub-classes (5 categories), reveals the following 
acreages (Figure 7): 
 
Zone 1 = 5.1 acres 
Zone 2 (0 – 100) = 5.5 acres 
Zone 2 (101 – 200) =  5.7 acres 
Zone 2 (201 – 300) =  6.8 acres 
Zone 3 = 11 acres    Total = 34.1 acres 
 



 
Figure 7. Diagram of the Brewer Tract showing habitat and wetlands (Zone 1), buffer (Zone 2), and 
recharge area (Zone 3). 
 
The total number of credits by land class is determined by multiplying the number of 
acres by the number of credits/acre, the land class unit value. An appraisal of the entire 
property by this approach reveals: 
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Zone 1 = 5.1 acres x 3.5 credits/acre = 17.9 credits 
Zone 2 (0 – 100) = 5.5 acres x 3.0 credits/acre = 16.5 credits 
Zone 2 (101 – 200) =  5.7 acres x 2.7 credits/acre = 15.4 credits 
Zone 2 (201 – 300) =  6.8 acres x 2.6 credits/acre = 17.7 credits 
Zone 3 = 11 acres x 0.6 credits/acre = 6.6 credits 
 
The sum of the above products yields 74.0 credits, an average of 2.17 credits/acre. This 
total is based on a high modifier score (100%). Scores of 75%, 50%, and 25% would 
yield appraisals of 71.3, 68.5, and 65.8 credits, respectively.  
 
In summary, the Brewer Tract would be appraised at 74.0 credits. This value applies 
regardless of the intended use of the site. If established as Conservation Bank, assuming 
that it met the criteria to become a bank, the property would generate 74.0 credits. As a 
Receiving Site, the appraisal just completed would be the starting point (Step 1) to 
determine how many credits must be purchased as mitigation.  
 
 3. The Brewer Tract will be developed. As such, the number of credits that must be 
purchased is determined by the appraisal of the property and the extent, nature, and 
location of proposed development activities relative to each land class and the number of 
credits assigned to each (Table 6). 
 
The grey cell corresponding to undisturbed Zone 1 contains no values (gray cell), because 
the wetlands are part of the indirectly impacted area, consequently no wetland acres are 
assigned to the undisturbed category. Only few upland acres are classified undisturbed; 
these lie outside of the footprint and indirect impact area (Table 6; Figure 8).  
 
Table 6. Breakdown of the Brewer Tract acreage by hypothetical site plan.  
 



Acres in property by   
Zone Name Footprint Indirect Impact Undisturbed Total 
Zone 1 0.75 4.4  5.1 
Zone 2  
(0 – 100) 



1.2 3.2 1.1 5.5 



Zone 2  
(101 – 200) 



1.7 3.3 0.7 5.7 



Zone 2  
(201 – 300) 



1.9 3.7 1.2 6.8 



Zone 3 8.5 1.2 1.3 11 
Total 14.05 15.75 4.3 34.1 
 
Based on the above table, approx. 60% (8.5 acres) of the footprint (14.05 acres) will be in 
Zone 3. Construction of an access road and encroachment elsewhere adds an additional 
4.8 acres of buffer (Zone 2) and 0.75 of wetlands/habitat (Zone 1) to the footprint. The 
buffer is penetrated at two locations: on either side of the Zone 1 crossing and in an area 
to the right of the crossing. The indirectly impacted area affects almost 15.8 acres of 
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Zone 1 – Zone 3. Of the 4.3 acres (12.6%) in the property identified as undisturbed, 3.0 
acres correspond to the Zone 2.  
 



 
Figure 8. Project activity at the Brewer Tract in relation to conservation zones. 
 
The next step, corresponding to Step 2, is to compute the value of lands affected by the 
project footprint and indirectly impacted area in terms of credits, i.e. how many credits 
are apportioned to the footprint if 0.75 acres, 4.8 acres, and 8.5 acres in Zone 1, Zone 2, 
and Zone 3, respectively, are located in it? By a similar approach, how many credits are 
apportioned to the indirectly impacted area? The appraisal established unit values for 
each portion of the property (credits/acre). Thus, the number of acres of each land class 
(cell) is multiplied by its corresponding unit value. The project footprint affecting Zone 1 
in the Brewer Tract is 0.75 acres; the unit value for Zone 1 = 3.5 credits/acre; so the value 
of Zone 1 in the project footprint is 2.6 credits (0.75 acres x 3.5 credits/acre = 2.625). A 
similar computation is repeated for each land class (Table 7). 
 
Table 7. Computation of credits by development activity and Zone for the Brewer Tract. 
 



Footprint Indirect Impact Undisturbed Total 
 



 Unit 
Value 
(Credits
/ acre) 



Acres Credits Acres credits acres credits credits 



Zone 1 3.5 0.75 2.6 4.4 15.2   17.9 
Zone 2  
(0 – 100) 



3 1.2 3.6 3.2 9.6 1.1 3.3 16.5 



Zone 2  
(101 – 200) 



2.7 1.7 4.6 3.3 8.9 0.7 1.9 15.4 



Zone 2  
(201 – 300) 



2.6 1.9 4.9 3.7 9.6 1.2 3.1 17.7 



Zone 3 0.6 8.5 5.1 1.2 0.7 1.3 0.8 6.6 
Total n/a 14.05 20.9 15.75 44.1 4.3 9.1 74 
 
The footprint is valued a total of 20.9 credits; the indirect impact and undisturbed 
portions, 44.1 and 9.1 credits, respectively. The total number of credits by development 
activity should be identical to the appraisal by zone, in this case 74.0 credits.  
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The third and final step is the application of replacement factors according to 
development activity and zone to finally identify how many credits must be purchased as 
mitigation. As described earlier, multipliers vary by development activity (footprint, 
indirect impact, undisturbed) and land class (Zone 1- 3). The project footprint affecting 
Zone 1 was identified to be 0.75 acres; based on its unit value (3.5 credits/acre), it would 
be assessed at 2.6 credits (3.5 credits/acre x 0.75 acres). Since mitigation of the footprint 
in Zone 1 requires a replacement factor of 3 (1:3), the number of credits associated with 
this area is 7.8 credits (2.6 acres x 3). This computation is repeated for each cell (Table 8; 
Figure 9), with their sum (105 credits) representing the total number of credits that need 
to be purchased as mitigation.  
 
Table 8. Application of multipliers to compute total credits that must be purchased as mitigation.  
 



Footprint Indirect Impact Total  
credits multiplier credits credits multiplier credits credits 



Zone 1 2.6 3 7.9 15.2 1.5 22.8 30.7 
Zone 2  
(0 – 100) 



3.6 2 7.2 9.6 1.5 14.4 21.6 



Zone 2  
(101 – 200) 



4.6 2 9.2 8.9 1.5 13.4 22.5 



Zone 2  
(201 – 300) 



4.9 2 9.9 9.6 1.5 14.4 24.3 



Zone 3 5.1 1 5.1 0.7 1 0.7 5.8 
Total 20.9 na 39.2 44.1 na 65.8 105.0 
 
Mitigation for impacts to Zone 1 (footprint + impact area) requires purchase of 30.7 
credits, buffer (Zone 2) encroachments an additional 68.4 credits (21.6+22.5+24.3). 
Mitigation for Zone 3 adds the smallest number of credits (5.8 credits) to the total. This is 
intentional because it is the land class most suited for development. The value of non-
disturbed acreage is excluded from the last table because there is no replacement factor 
for lands left intact (undisturbed category).  
 



 
Figure 9. Replacement factors by development activity and land class at the Brewer Tract.  
The heighest multiplier value is 3 (1:3) and corresponds with Zone 1 in the footprint. 
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In summary, mitigation of the Brewer Tract, developed as outlined in Table 6, would 
require the purchase of 105 credits, or on average, roughly 3.1 credits per acre.   
 
Example 2 
In the first case study, the Brewer Tract was proposed for development and Phase 2 or 
trapping were NOT completed. In Example 2, all case study particulars remain the same 
except that Phase 2 surveys were completed, revealing 3 older, adult bog turtles (worn 
shells) and the proposed development is drastically different. As in the first example, FVI 
is hoping to find a solution by purchasing credits to authorize incidental taking.  
 
1. Identify the amount of incidental take to be authorized in the certificate of inclusion.  
2. Compute the worth of the Brewer Tract in number of credits.  
3. Compute total number of credits to be purchased given the use of the tract for      
development purposes as outlined in Table 9. 
 
The answers for (1) and (2) are the same as in Example 1; there is no need for any new 
computations. Why? The values in the matrix for the Presumed-occupied (PO) category 
are identical to the Occupied (C) habitat. The rationale for setting similar cell values for 
these categories is to provide added incentives to participate in the program early.  
 
Table 9. Breakdown of the Brewer Tract acreage by proposed development activity. Note that entire 
property is inside the project footprint with no acreage assigned to the Impact Area or as 
Undisturbed.  
 



Acres in property by   
Zone Name Project Footprint Impact Area Undisturbed  Total 
Zone 1 5.1 0  5.1 
Zone 2  
(0 – 100) 



5.5 0 0 5.5 



Zone 2  
(101 – 200) 



5.7 0 0 5.7 



Zone 2  
(201 – 300) 



6.8 0 0 6.8 



Zone 3 11 0 0 11 
Total 34.1 0 0 34.1 
 
3. Development of the Brewer Tract as represented in Table 9 affects every acre on the 
property. Whilst unlikely, an extreme case is used here to illustrate how site design would 
affect mitigation requirements under this program. With the project footprint covering the 
entire property, there would be no undisturbed or indirectly impacted acres. Computing 
the number of credits that must be purchased as mitigation is also simplified (Table 10).  
 
Mitigation for the footprint in Zone 1, requires the purchase of 53.6 credits. In example 1 
by contrast, only 7.9 credits are needed because only 0.75 acres of Zone 1 are in the 
footprint. Encroachment of the buffer accounts for an additional 99.2 credits (33 + 30.8, 
35.4). The much smaller footprint in Zone 2 in example 1 added only 26.3 credits. The 
number of credits that must be purchased as mitigation for Zone 3 are relatively similar: 
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example 1 = 5.1 credits; example 2 = 6.6 credits. Their similarities should not be 
surprising because Zone 3 is the most suited for a project footprint.  
 
Table 10. Computation of credits by land class units (credits/acre) and application of multipliers to 
determine the total number of credits that must be purchased as mitigation.  
 



Footprint  Unit Value 
(Credits / 
acre) 



acres Credits multiplier 
Total 



Zone 1 3.5 5.1 17.9 3 53.6 
Zone 2  
(0 – 100) 



3 5.5 16.5 2 33 



Zone 2  
(101 – 200) 



2.7 5.7 15.4 2 30.8 



Zone 2  
(201 – 300) 



2.6 6.8 17.7 2 35.4 



Zone 3 0.6 11 6.6 1 6.6 
Total Na 34.1 74 na 159.3 
 
Therefore, use of the entire Brewer Tract, including the wetlands and buffer, in the 
footprint would require the purchase of 159.3 credits, or an additional 54.3 credits 
relative to the more sensible development plan presented in Example 1.  
 
Example 3 
The Brewer Tract is used again to illustrate key aspects of SAM. In its third variation, 
study case particulars remain the same as in Example 1, except that Phase 2 surveys 
have revealed a breeding colony of bog turtles, totaling 16 animals of various ages, 
with sex ratios favoring females. FVI is hoping to find a solution through voluntary HCP 
participation. 
 
1. Identify the amount of incidental take to be authorized in the certificate of inclusion.  
2. Compute the worth of the Brewer Tract in number of credits.  
3. Compute total number of credits to be purchased given the use of the tract for      
development purposes.  
 
1. The incidental take to be authorized in the Certificate of Inclusion will be for 5.1 acres 
of breeding bog turtle habitat. The number of acres remains the same but its type 
reflects actual colony attributes.  
 
2. The appraisal will invariably be higher than by the presumed (PO) or Occupied (O) 
categories. Follows is the computation for the number of credits by land class: 
 
Zone 1 = 5.1 acres x 7.0 credits = 35.7 credits 
Zone 2 (0 – 100) = 5.5 acres x 6.0 credits = 33.0 credits 
Zone 2 (101 – 200) =  5.7 acres x 5.4 credits = 30.8 credits 
Zone 2 (201 – 300) =  6.8 acres x 5.1 credits = 34.7 credits  
Zone 3 = 11 acres x 1.3 credits = 14.0 credits 
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The property is appraised a total of 148.8 credits, or on average, 4.35 credits/acre, an 
amount approximately twice as high as in examples 1 and 2.  
 
3. Assuming development of the property is identical to example 1 (Table 6), and unit 
values corresponding to breeding habitat are applied, breakdown of the 148.8 credits by 
development activity is presented in Table 11. Application of multipliers (Table 12) 
yields a total of 225.4 credits that must be purchased as mitigation to develop the site as 
proposed.  
 
Commentary: Example 3 illustrates why developers would want to avoid completing 
Phase 2 or trapping before requesting participation in this program. Relative to 
engineering and other development costs and risks, costs for presence surveys are not the 
reason for developers to agree to the presumed occupied (PO) status. It is the risk for 
such studies to find breeding or otherwise high quality bog turtle colonies that makes 
completing Phase 2 and trapping studies risky and potentially very costly.  
 
Table 11. Computation of credits from unit values by development activity at the Brewer Tract. 
 



Footprint Indirect Impact Undisturbed Total  Unit 
Value 
(Credits
/ acre) 



Acres credits acres Credits Acres credits credits 



Zone 1 7 0.75 5.25 4.4 30.8   36.1 
Zone 2  
(0 – 100) 



5.5 1.2 6.6 3.2 17.6 1.1 6.05 33.0 



Zone 2  
(101 – 200) 



5.7 1.7 9.7 3.3 18.8 0.7 4 30.8 



Zone 2  
(201 – 300) 



6.8 1.9 12.9 3.7 25.2 1.2 8.2 34.7 



Zone 3 1.3 8.5 11.05 1.2 1.6 1.3 1.7 14.3 
Total n/a 14.05 44.3 15.75 93.9 4.3 19.9 148.8 
 
Table 12. Application of multipliers to determine the total number of credits that must be purchased 
as mitigation. 
 



Footprint Indirect Impact Total  
credits Multiplier credits credits Multiplier credits credits 



Zone 1 5.25 3 15.75 30.8 1.5 46.2 61.95 
Zone 2  
(0 – 100) 



6.6 2 13.2 17.6 1.5 26.4 39.6 



Zone 2  
(101 – 200) 



9.7 2 19.4 18.8 1.5 28.2 47.6 



Zone 2  
(201 – 300) 



12.9 2 25.8 25.2 1.5 37.8 63.6 



Zone 3 11.05 1 11.05 1.6 1 1.6 12.65 
Total 44.3 Na 85.2 93.9 Na 140.2 225.4 
 
At the same time, if developers did find themselves in the situation presented above, there 
would be incentives, under the right settings, for the property to be sold and managed as a 
Conservation Bank with the potential to generate almost 150 credits. However, not all 
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properties will meet the criteria of Conservation Banks. Recovery Areas were identified 
for their recovery-friendly landscapes. In this scenario, the Brewer Tract is outside a 
recovery area and its long-term suitability as a bank would need to be demonstrated. 
Thus, the worst possible scenario for a developer would be to discover that their proposed 
development site supported a breeding colony of bog turtles and was also unsuited for 
banking purposes. Early participation, and willingness to presume habitat is occupied 
subsequent to completion of the phase 1, would of course eliminate such risks.  
 
It is worth noting that the appraisal of the Brewer Tract would be identical even if it was 
inside a recovery area. This is intentional; sites occupied by colony type A (Breeding) or 
B (not-breeding but with potential for breeding) are highly prized whether inside or 
outside of a Recovery Area. The high appraisal of such colonies and irrespective of their 
location in the Service Area is designed as a deterrent and when the latter fails, to ensure 
adequate compensation for the loss of an unusual and rare resource. 
 
Example 4 
The Bog Turtle Conservancy (BTC) is proposing to establish a large conservation bank in 
the White Clay Creek Recovery Area from donation of the Wallaceton Tract, a 265.7 acre 
property consisting of mostly former agricultural lands, wooded riparian corridors and 
24.3 acres of wetlands in PEM/PSS/PFO. Phase 1 surveys revealed the property to 
contain ideal substrates and hydrology. However, most of the wetlands are in dire need of 
woody invasion control and only several small emergent areas remain (modifier scores 
45%, 98%). Phase 2 and Phase 3 surveys completed in 2006 confirmed the wetlands to be 
bog turtle occupied ( C ); only middle-aged turtles (2F:2M) were found. Delineation of 
the tract by zone yields the following:  
 
Zone 1 = 24.3 acres 
Zone 2 (0 – 100) = 13.1 acres 
Zone 2 (101 – 200) =  12.6 acres 
Zone 2 (201 – 300) =  9.9 acres 
Zone 3 = 205.8 acres 
 
1. Compute the worth of the Wallaceton Tract in credits at the time of its enrollment as a 
Conservation Bank (Fall 2007).  
2. Compute how many more credits could be earned in 2011, if as a result of restoration 
and colony management, re-appraisal reflected higher quality habitat (80%, 98% modifier 
scores) and occupancy status was shown to be breeding (“A”).   
 
1. The proposed bank is located in a recovery area (go to upper block of matrix). Its 
current occupancy status is “C” (third row from top). With 100% modifier scores, 
number of credits/acre would be 4, 3.5, 3.2, 3.0, and 0.7 for Zone 1 – Zone 3 (5 classes). 
However, since Zone 1 was judged to be “poor” quality, actual credits/acre awarded 
would be as follows:  
 
Zone 1 = 24.3 acres x 3.7 credits/acre = 89.2 
Zone 2 (0 – 100) = 13.1 acres x 3.5 credits/acre = 42.1 
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Zone 2 (101 – 200) =  12.6 acres x 2.9 credits/acre = 36.4 
Zone 2 (201 – 300) =  9.9 acres x 2.7 credits/acre = 27.0 
Zone 3 = 205.8 acres x 0.7 credits/acre = 140.0 
 
At the time of enrollment The Wallaceton Tract conservation bank would generate 334.7 
credits or 1.26 credits/acre.  
 
Commentary: At this particular bank, a large proportion of the credits are generated from 
easement/perpetual protection of uplands (Zone 2 and 3). In fact of the 334.7 total credits, 
42% are from upland acres.  
 
2. Restoration of the wetlands to improve habitat for the bog turtle and management of 
the colony to favor reproduction and recruitment would affect the modifier score and 
allow the bank to be appraised by occupancy class type “A” (first row of the upper matrix 
block). Follows is the computation for this new appraisal:  
 
Zone 1 = 24.3 acres x 6.8 credits/acre = 165.0 credits  
Zone 2 (0 – 100) = 13.1 acres x 5.8 credits/acre = 76.2 
Zone 2 (101 – 200) =  12.6 acres x 5.2 credits/acre = 66.0 
Zone 2 (201 – 300) =  9.9 acres x 4.9 credits/acre = 49.0 
Zone 3 = 205.8 acres x 1.2 credits/acre = 253.8 
 
Reappraised, the Wallaceton Tract conservation bank would generate a total of 610 
credits or on average, 2.30 credits/acre. Since the bank was initially appraised at 334.7 
credits, the difference, 275.3 credits (610 credits – 334.7), are the additional credits 
generated from bank improvement.  
 
Commentary: Allowing bankers, e.g. BTC to generate additional credits from existing 
conservation banks should create incentives to improve habitat, supporting uplands, and 
colony attributes to the extent possible. In the above example, bank improvement almost 
doubles the net worth of the bank. Providing a mechanism to recover costs for restoration 
and colony management would appear to be worthwhile.  
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Appendix B 
 



Natural Resources and Attributes of the Proposed Recovery Areas 
 
Recovery Areas are geographic regions within the Service Area corresponding to 
watersheds providing less disturbed, fragmented landscapes that would facilitate bog 
turtle dispersal and Conservation Bank connectivity over time. They are broad, connected 
or connectable areas of thousands of acres that include significant amounts of bog turtle 
wetland habitats and occupied sites set in a context of specific watersheds and stream 
corridor networks.  If key critical parts of these areas are conserved and managed to 
maintain, improve, and connect bog turtle habitat and Conservation Banks, Recovery 
Areas should provide an ideal medium for recovery efforts. To the extent these areas are 
integrated, resident bog turtles will interact with each other across the Recovery Area 
landscape, sharing genes, re-populating sites that have been diminished or eliminated.  
Maintaining connectivity to meta-populations will increase the odds for long-term 
survival than fragmented individual populations.  
 
Recovery Areas in the Service Area were identified by combining information on known 
or suspected occupied sites along with several data overlays: 



, High-probability bog turtle model (see Appendix A); 
, Protected lands, both public and private; 
, Tax parcels greater than 3 acres in size (properties which lend themselves more to 



conservation purposes than smaller parcels); 
, Roads (which can be barriers to bog turtle movements); and,  
, Watershed features, including streams and watershed boundaries 



  
In all, seven candidate Recovery Areas were identified and named by major waterways 
draining them: 
 



1) Upper French Creek Recovery Area 
2) Upper Brandywine Recovery Area 
3) Pickering Creek Recovery Area 
4) Greater King Ranch Recovery Area 
5) Forks of the Brandywine/ Broad Run Recovery Area 
6) White Clay Recovery Area 
7) Lower Brandywine Recovery Area 



 
The Recovery Areas range in size from approximately 14,500 - 42,000 acres, with 14.5 – 
55 % in protected lands (Figure 1; Table 1). There are 64 - 178 stream miles; of these, 17 
- 56 % lie in protected lands. Equally notable is the proportion of protected high 
probability of occurrence model (HPM) acres. Using digital modeling whose 
methodology is explained in Appendix A, “high probability” bog turtle habitat acreage 
was determined for each candidate recovery area.  This “high probability” acreage 
includes known wetlands and hydric soils, buffered headwater stream corridors, and 
supporting uplands likely to contain habitat for bog turtle use. Within the seven Recovery 
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Areas, acreage of HPM ranges from 2,820 - 10,275 acres, with 16 – 57% contained in 
protected lands.  
 
It is not expected that bog turtle recovery will occur equally in all seven proposed 
recovery areas.  With seven areas, however, there is a measure of redundancy and 
flexibility provided that will allow for future choices to be made when implementation is 
underway. 
 
Proposed Recovery Areas 
 
A brief description of the seven recovery areas follows. 
 
1. Upper French Creek Recovery Area 
 
The Upper French Creek Recovery Area is located in northern Chester County, in mostly 
Warwick Township, and in portions of North and South Coventry, and East and West 
Vincent townships, west of SR 100 (Figure 2). French Creek is designated as Exceptional 
Value by the Pennsylvania Department of Environmental Protection (DEP), the highest 
water quality designation afforded by the Commonwealth, and is a naturally reproducing 
trout stream, fished intensively. Headwaters of several branches of French Creek are 
included in the recovery area.  
 
There are 4,793.7 acres of protected lands within a total Recovery Area of 14,524.8 acres 
(33% protected).  There are large tracts of public lands – French Creek State Park, 
Hopewell Furnace National Historic Park, Pennsylvania State Game Lands No. 43, and 
Warwick County Park.  Additional protected lands include Crow’s Nest Preserve, owned 
by the Natural Lands Trust and a set of privately-owned eased lands mostly clustered 
along the South Branch of French Creek.  Four of the five townships comprising this 
Recovery Area have passed open space taxes that supply them with a continuous source 
of land preservation monies under state Act 153. 
 
Natural Lands Trust is leading a large coalition effort to protect and manage additional 
lands, mostly within an area called “Hopewell Big Woods”, for containing the largest 
contiguous woodlands in southeastern Pennsylvania and being part of the Pennsylvania 
Highlands and the federally designated Highlands Conservation Area. 
 
Physiographic Setting 
French Creek, a fourth order tributary to the Schuylkill River in the Delaware River 
watershed, occurs in northern Chester County, Pennsylvania and a small adjacent area in 
southern Berks County (Pine Creek tributary).   The Watershed lies in the Northern 
Piedmont portion of TNC’s Lower New England/Northern Piedmont ecoregion. Coarse 
sedimentary rocks and durable metamorphic and igneous rocks tend to form uplands and 
finer grained sedimentary rocks tend to form lowlands.  The area has been designated by
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Table 1. Summery of physical attributes of the seven proposed Recovery Areas in the Chester County, PA and New Castle County 
DE, Service area.  
 
Recovery Areas Area 



(acres) 
Protected 
Lands 
(acres) 



Stream 
Length 
(mi) 



Protected 
Stream 
Length 
(mi) 



Area in High 
Probability 
Model (HPM) 
(acres) 



Protected HPM 
acres / percent 
of total HPM in 
RA 



No. of 
EOs* 



1. Upper French 
 14,525 4,794 64 25 2,821 1,242 / 44.0 4
2. Upper Brandywine 
 42,073 7,242 178 31 10,275 2,038 / 19.8 6
3. Pickering 
 20,073 2,901 84 22 4,266 973 / 22.8 2
4. Greater King Ranch 
 31,420 17,366 158 89 4,876 2,762 / 56.6 1
5. Forks of Brandywine/ 
Broad 19,097 7,042 100 42 3,960 1,696 / 42.8 2
6. White Clay 
 23,919 4,989 133 34 3,921 1,241 / 31.7 10
7. Lower Brandywine 
 38,283 13,385 143 57 6,228 2,754 / 16 2
Total 
 178,438 53,889 830 290 34,167 11,990 / 35.1 27
 
* EO: Element Occurrence, a known or confirmed threatened or endangered species record, in this case a bog turtles site
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the Highlands Coalition and the USDA Forest Service as part of “The Highlands” region, 
a series of low ridges stretching from Massachusetts to Maryland defined by the Reading 
Prong geological formation and related low hills. 
 
Geology, Topography, and Landforms 
The hills in the upper central portion of the French Creek Watershed  have been defined 
by diabase dikes, which form hard rock ridges (Commonwealth of Pennsylvania (1981)).  
These linear hills were formed as intrusions of molten magma into Triassic sedimentary 
rocks.  Because the intrusions did not reach the surface and so cooled in a pressurized, 
bedrock environment, the rock that formed was hard and not fissured.  This durable 
nature has led to local linear hill features.  Being derived from volcanic material, the rock 
is relatively rich in magnesium and calcium, so that, when it weathers, it produces a good 
soil.  These and other geologic features are depicted in the accompanying map entitled 
“Bedrock Geology”. 
 
Other high points in the northwestern headwaters area of the French Creek Watershed  
occur in areas of sandstone conglomerates known as the Hammer Creek conglomerates.  
The Hammer Creek conglomerates interdigitate with Hammer Creek sandstones, which 
generally form slightly lower landscape features.  Examples of the Hammer Creek 
sandstone conglomerate hills include Williams Hill and Chestnut Hill in French Creek 
State Park.  Chestnut Hill continues east to form the high land between the French Creek 
drainage and smaller creeks that drain directly to the Schuylkill River.  The southern 
ridge former in the French Creek valley is a mixture of quartz monzonite gneiss and 
graphitic gneiss known as the Baltimore gneiss.  The sole example for the hills formed by 
quartz monzonite gneiss and graphitic gneiss is the Nantmeal Hills.  The upper reaches of 
the French Creek watershed are defined by the eastward extent of the French Creek 
Valley between the Chestnut and Nantmeal Hills.  Beyond this the valley physiography 
changes to more of a Schuylkill River lowland landscape. 
 
Formed during the Cambrian Period, before life came onto land, the Chickies Quartzite, a 
very hard rock formed from the metamorphosis of pure silicates such as sand, supports a 
number of isolated hills in the Hopewell Big Woods.  Mt. Pleasure, just south of 
Hopewell Lake, stands out as a good example of such an isolated hill.  The high points of 
State Gameland No. 43 are generally Chickies Quartzite, also.  This area on the 
Gameland is known as Thomas Hill.  A small outcrop of Chickies Quartzite also occurs 
as Monocacy Hill, partly on NLT’s Crow’s Nest Preserve. 
 
Typically, the seepage wetlands that function as good habitat for the bog turtle occur in 
groundwater discharge zones low on the landscape where first order streams arise.  In the 
French Creek watershed, this has been complicated by the juxtaposition of hard rock 
(diabase and quartzite) formations with soft rock (shales and sandstones) formations 
where favorable habitat can occur in lower landscape positions and intermediate 
elevation positions where hard rock/soft rock juxtapositions occur.  The harder rock 
formations can serve as groundwater dams, forcing groundwater to the surface on mid 
slopes as well as in lower landscape positions. 
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Groundwater 
Groundwater conditions in the French Creek Watershed correlate closely with geologic 
features described above (Commonwealth of Pennsylvania (1934).   
 
The Brunswick shales of the northern French Creek Valley support moderate 
groundwater yields in the range of 5-20 gpm.  Results can be quite variable, however, 
because getting good groundwater yields depends on finding an area of good fracturing 
or jointing of the shales.  These fracture patterns often coincident with the paths of 
streams, so groundwater discharging near streams is most likely to provide good 
groundwater yields.  The fracture and jointing patterns can also be used to “prospect” for 
areas of seepage meadow, and high volume seepage is very often found in these places.  
Groundwater supplies overall are little exploited, when compared to safe yield.  (Safe 
yield is the amount of water that can be sustainably withdrawn without lowering the 
water table appreciably.)   
 
Groundwater quality in the French Creek Valley also has not been appreciably impacted 
by 20th Century activity.  Water quality data indicate little impact of existing agriculture, 
home development, or commercial/industrial activity on the quality of groundwater 
supplies.   
 
Wetlands 
Wetlands in the Hopewell Big Woods typically occur in streamside locations, since 
groundwater discharge is greatest in these areas.  Headwater seeps, stream junctures, and 
more extensive floodplains tend to be the places where the larger wetlands occur.  Joints 
and exposed bedding planes in the local geology tend to produce the quantities of water 
required for wetlands of any extent.  Spring-fed wetlands in the various watersheds are 
very common.  The location of wetlands has been illustrated in the accompanying map 
entitled “Hydrologic Features”. 
 
Wetlands are valued for their richness as plant and animal habitat, for their pollution-
filtering functions, and for flood storage potential.  Within the Hopewell Big Woods area 
wetlands are preferential feeding areas for a variety of wildlife and habitat for a number 
of relatively rare, wetland-dependent species. 
 
Pine Creek contains the most well-known wetland in the Hopewell Big Woods, Pine 
Swamp.  These wetlands, which were likely wet pastures in the 19th Century, are now 
becoming more tree-covered, but are still relatively open and tussock sedge-dominated.  
Parts of the area support shrub-dominated wetland, particularly in its southern end, with 
the northern end now being more tree-covered.  Pine Creek also supports other significant 
wetlands including a headwater seepage wetland southeast of French Creek State Park, a 
bouldery forested wetland on a tributary that drains to Pine Creek from Williams Hill and 
wetlands at its intersection with the North Branch of French Creek on NLT’s Crow’s 
Nest Preserve. 
 
The North Branch of French Creek rises in small creeks draining the southern half of 
French Creek State Park.  Significant wetlands begin to appear along the creek as it exits 
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the Park, continuing on down along the creek the entire length of the Crow’s Nest 
Preserve.  This stretch of wetlands, fed by many groundwater seeps, supports open 
seepage wetlands and a large number of vernal pools, as well as large swamps.  Another 
small concentration of seepage wetlands occurs along the North Branch just upstream 
from the village of St. Peter.  As the North Branch flows through Warwick County Park, 
the floodplain area has an extensive area of wetland reaching nearly down to the property 
of Mrs. Eleanor Morris.   
 
The South Branch of French Creek also supports a variety of significant wetlands along 
its path to join the North Branch east of Warwick County Park.  Headwater tributaries 
rising southeast of Elverson and west of Warwick support significant seepage wetlands.  
As the stream goes through the former agricultural valley south of Knauertown, there are 
a number of extensive seepage wetlands (former pastures) along the South Branch of 
French Creek. 
 
After the North and South Branches of French Creek join to form the Main Stem of 
French Creek there is a significant streamside wetland on French and Pickering Creeks 
Conservation Trust property.  There are two significant areas of wetland, one along the 
creek itself directly upstream from Route 100 and another on a small tributary that 
traverses Daisy Point Road to flow into the Main Stem.  One other significant wetland 
along the Main Stem occurs just above the confluence of the Main Stem and Birch Run. 
 
Within the Birch Run Watershed, there are significant headwater seepage wetlands that 
occur on the two main branches that combine to produce the full flow of Birch Run.  The 
larger of the two tributaries also has wetlands along its small floodplain above 
Birchrunville. 
 
Planning Implications 
Wetlands should be a special focus of conservation efforts within the Hopewell Big 
Woods.  As hydrologically-active areas, they are very significant sources of water to feed 
the streams of this conservation area.  Their diversity provides tremendous habitat value 
to a wide variety of desirable wildlife species.  Their pollutant-filtering capacity also 
makes them important protectors of stream quality for fish and aquatic life.  Although 
many wetlands have been preserved, few are being actively stewarded to ensure that their 
conservation values continue over time. 
 
Because these wetlands often border Exceptional Value streams, they are Exceptional 
Value wetlands.  Due to this special value, mitigation of wetland impacts should not be 
considered as an option in developing land in or near these wetlands.  In fact, these 
wetlands should be further protected by delineating zones of recharge protection up the 
hydrologic gradient from these wetlands to ensure that their values are conserved in 
perpetuity. 
 
Wetlands in the French Creek Watershed known to support Bog turtles deserve further 
special consideration.  Because of their openness and natural tendency to succeed into 
woodland, special effort needs to be made to steward these wetlands to retain their open 
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character and the specific native vegetation upon which the Bog turtle depends for its 
habitat.  Grazing with cattle at low density and protection from medium-sized predators, 
along with provision of travel corridors between habitats (with low vegetation) is 
necessary to ensure viable Bog turtle populations.  Since the Bog turtles require high 
volume seepage wetlands, the recharge area for these wetlands also needs special 
protection.  Construction of impervious surface, which directs water to streams instead of 
allowing it to percolate into the groundwater, needs to be minimized in these zones. 
 
2. Upper Brandywine Recovery Area 
 
This is the largest proposed Recovery Area at 42,072.8 acres.  It contains the headwaters 
of both the East and West Branches of the Brandywine Creek and the Welsh Mountain 
highlands from which they spring (Figure 3).  Three Chester County townships comprise 
most of the area: Honey Brook, West Nantmeal and Wallace. Smaller portions 
correspond to Honey Brook Borough and parts of West Caln, West Brandywine, East 
Nantmeal, and Upper Uwchlan townships.  There are 7,241.5 acres of protected lands 
(17.2% of the whole), that include Marsh Creek State Park, Struble Lake, Springton 
Manor County Park, Barneston Dam, Hibernia County Park, and several other smaller 
local parks.  There are a growing number of conservation easements in the area, including 
on some of the many Amish farmlands found mostly in Honey Brook Township.  The 
Nature Conservancy owns some land around the Great Marsh, the largest freshwater 
marsh in southeastern Pennsylvania; much of the rest of the Great Marsh is under 
conservation easement.   
 
Three of the eight municipalities have passed open space taxes to generate land 
preservation funds locally.  The landscape is still predominantly rural in the upper half 
and increasingly suburban in the lower half.  A section of the Pennsylvania Turnpike 
bisects the Recovery Area.   
 
There are seven known occupied bog turtle sites.  The streams are all designated High 
Quality (HQ) by the DEP, a high water quality designation considered as a Special 
Protection Water and subject to DEP’s ‘anti-degradation’ rules.  This area is also a part of 
the Pennsylvania Highlands and the federally designated Highlands Conservation Area. 
 
3. Pickering Creek Recovery Area 
 
This Recovery Area includes the headwaters of Pickering Creek, a tributary of the 
Schuylkill River, and is located in West Pikeland and Charlestown townships as well as 
portion of four surrounding townships (Figure 4). The Recovery Area is 20,072.8 acres, 
of which 2,901.3 are currently protected lands (14.5%).  There are no state, federal or 
county parks, although there are several local township parks, as well as several 
additional clusters of eased lands. Four of the six townships have their own open space 
funds, including both West Pikeland and Charlestown townships, thus protected lands 
acreage should continue to rise. The French & Pickering Creek Conservation Trust is 
active here.   
 











Appendix B 8



There are only two known occupied bog turtle sites.  The streams are all designated as 
High Quality (HQ) or EV by the DEP, both considered as a Special Protection Water and 
subject to DEP’s ‘anti-degradation’ rules.  The upper end of the Pickering Creek 
Recovery Area is contiguous with part of the Upper Brandywine Recovery Area. 
 
4. Greater King Ranch Recovery Area 
 
The King Ranch area is named for a large cattle operation that formerly existed here in 
southern Chester County, in the Buck Run and Doe Run watersheds. These streams are 
both tributaries to the West Branch of the Brandywine Creek. Portions of the Upper East 
Branch of the White Clay Creek, designated EV, are also included. West Marlborough 
Township is centrally located; portions of seven other surrounding townships comprise 
the reminder of this recovery area (Figure 5).   
 
The Recovery Area is 31,420.0 acres in size, of which 17,366.1 are currently protected 
(55.3%). This is the highest amount of protected lands among all the Recovery Areas by 
a large margin.  There are no state, federal or county parks, and there are almost no public 
lands. Most of the protected land is under easement to the Brandywine Conservancy, or 
under agricultural easements held by the Chester County Agricultural Preservation 
Board.  The Conservancy also owns several parcels totaling over 1,000 acres.  Much of 
the area is under low density zoning (10 – 25 acres per dwelling unit).  Five of the eight 
townships in the area have secure internal sources of open space funding.  
 
Portions of the area are underlain by limestone rock and Cockeysville marble that holds 
and conveys large amounts of groundwater. Unfortunately, the bog turtle is known from a 
single older record. Future surveys of existing easements may reveal otherwise, 
particularly along Doe Run and its east branch. Furthermore, since much of the eased 
lands contain large equestrian estates, wetlands and surrounding uplands would have 
been managed inadvertently to favor bog turtles. Not surprisingly, large tracts contained 
therein were recently designated as an Important Bird Area (an Audubon Program) for 
grassland birds.  Some landowners with target wetlands also own lands with target 
grassland bird species, and some of these are already interested in managing in favor of 
the grassland birds. 
 
5. Forks of the Brandywine/ Broad Run Recovery Area 
 
This Recovery Area is directly contiguous with the Greater King Ranch Recovery Area 
on its western end.  It is bisected by the West Branch of the Brandywine and includes a 
small amount of the east Branch as well as portions of two major tributaries, Broad Run 
and Valley Creek.  The area is 19,097.3 acres in size, of which 7,042.1 acres are 
protected (36.9%).   
 
There are no state, federal or county parks, though at the center of the area is the new 
1,000-acre Cheslen Preserve, former state and County lands now owned by Natural 
Lands Trust (Figure 6). The Natural Lands Trust also owns the 600-acre Stroud Preserve, 
located along the East Branch of the Brandywine at the east end of the area.  Several 
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thousand acres of lands under easement to the Brandywine Conservancy also occur here. 
Part of this area is included in the OBA discussed above. Broad Run is an EV stream, 
considered a Special Protection Water and subject to DEP’s ‘anti-degradation’ rules.   
 
There are only two known occupied sites but most of the potential core habitats identified 
in 2006 (refer to “Survey for Potential Core Habitat in the Seven Recovery Areas” 
section in this document) have never been surveyed for bog turtles, including wetlands 
occur along Broad Run.  
 
6. White Clay Creek Recovery Area 
 
This Recovery Area straddles the Pennsylvania-Delaware state line and covers parts of 
five Pennsylvania townships and the Borough of West Grove and part of northwestern 
Delaware to the City of Newark.  It includes the entire West and Middle Branches of the 
White Clay Creek and part of the mainstem, down to where the City of Newark 
withdraws its water supply.   
 
The area is 23,919.3 acres in size of which 4,989.3 acres are protected (20.9%), most by 
two adjacent state parks along the mainstem of the creek. Other protected lands include 
eased lands, township parks, and homeowner association-owned open space lands (Figure 
7).   
 
All streams within this area greater than first order/ headwater streams are designated 
National Wild and Scenic River corridors, and the area receives some annual funding for 
implementation of a management plan through the National Park Service. The efforts are 
overseen by a local citizen-based Management Committee. Bog turtles are among the 
“outstandingly remarkable resources” for which the watershed was designated.   
 
This Recovery Area contains more known bog turtle sites than any other, and by a large 
margin – 10.  An additional 32 target wetlands occur there, one of 3which is owned by 
PECO and three by the local school district.  There are several clusters of bog turtle sites 
along both the West and Middle Branches. Five of the Pennsylvania townships have open 
space taxes that provide for continual efforts to protect more lands.   
 
7. Lower Brandywine River Recovery Area 



The Lower Brandywine River Recovery Area also straddles the state line and stretches 
down river to the City of Wilmington, which withdraws its drinking water from the 
Brandywine. The area is 27, 331.1 acres in size, includes four Chester County townships 
and one Delaware County township.  Here, the Brandywine mainstem bisects the 
Recovery Area, perhaps separating turtle populations by its size (Figure 8). 



This is the Brandywine Valley proper, and contains many historic elements, including the 
Battle of the Brandywine National Historic Landmark, the NC Wyeth Home and Studio 
National Historic Landmark, the Eleutherian Mills National Historic Landmark (the 
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original DuPont gunpowder mills), the DuPont company headquarters, a small portion of 
Longwood Gardens, Winterthur Museum, and other historic district and sites.   



There are 9,554.7 acres of protected lands (35.0% of the total), including the 900-acre 
Brandywine Creek State Park in Delaware, several thousand acres owned or eased by the 
Brandywine Conservancy, and one thousand acres owned by the Woodlawn Trustees.  It 
is a popular destination for canoeing and hiking.  



There are only two known bog turtle sites in the lower Brandywine watershed. The river 
has a wide floodplain, and many of the potential core habitat wetlands occur as 
groundwater seepage areas located at the toe of slopes leading down to the floodplain. 
Others occur along the numerous small tributary streams fed by groundwater-discharge 
wetlands adjacent to the streams in smaller watersheds.   



The Lower Brandywine Recovery area also includes 10,952 acres of the adjacent Red 
Clay Creek watershed.  This watershed originates in Chester County, Pennsylvania and 
flows into Delaware above Yorklyn.  It eventually converges with White Clay Creek and 
then the Christina River near Churchman’s Marsh.  In Delaware, the Red Clay Creek is 
surrounded by steep slopes and rolling hills of meadows and upland hardwood forest. 
 The creek is often bordered by wetlands seepages within its floodplain, where small 
tributaries can be found converging from the surrounding landscape (Heckscher et al., 
1996).  



 Red Clay Creek’s surrounding landscape has a long history of human occupation and, as 
such, no areas have escaped anthropogenic disturbances.  However, areas of moderately 
high quality habitats still exist.  The Red Clay watershed 3,830.1 acres of protected lands, 
lands owned and managed by the State of Delaware, New Castle County, the local 
conservation non-profit Delaware Nature Society, the City of Wilmington (as part of their 
water supply reservoir, Hoopes Reservoir) as well as additional lands of private 
conservation (including the Red Clay Reservation and Mt. Cuba Center. The Red Clay 
watershed includes two known bog turtles sites that are considered one macrosite 
(Heritage element occurrence) but many potential wetlands have yet to be surveyed for 
Bog turtles.  



Recovery Area Purpose and Objectives 
 
Recovery efforts in the Service Area will be focused in Conservation Banks. These are 
the perpetually protected sites containing Zone 1, the groundwater-discharge wetlands 
where turtles breed and spend most of their time, Zone 2, the upland buffers, and as much 
of Zone 3, the supporting uplands providing recharge and dispersal corridors, within the 
tax parcel(s) comprising the Conservation Bank. These are the sites where turtle colonies 
and their wetland environment and supporting uplands will be intensively managed and 
monitored in perpetuity with funds raised from the sale of credits generated from bank 
creation. Conservation Banks are anticipated to range from several dozen acres to several 
hundred. Relative to Recovery Areas, however, even larger Conservation Banks will 
appear as points along a stream network.  
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With land use authority under different townships, managing future landscapes and 
corridors with the degree of certainty and intensity as in Conservation Banks will not be 
possible even in the smaller Recovery Areas. Envisioning the contrary is clearly 
unrealistic. Nonetheless, as evidenced by the information presented herewith, Recovery 
Areas provide the most benign possible “matrix” for establishing Conservation Banks, 
perhaps the best areas the Chester County – New Castle County region may have to offer 
based on existing and projected patterns of development. Furthermore, although the 
delineation of Recovery Areas as completed in this project has not created “hard 
boundaries”, regulatory consequences to those outside this voluntary HCP program, their 
existence will hopefully influence regional planning, aid the screening of proposed 
development projects, and guide the prioritization of conservation actions.  
 
In the Recovery Plan, Recovery Task 2 seeks the “long-term protection of bog turtle 
sites” by identification and prioritization of sites “appropriate for conservation efforts”. If 
Conservation Banks represent such sites, Recovery Areas identify the regions within the 
Delaware West Recovery Unit most suited for their establishment and where recovery 
efforts should be focused for the most long-term conservation gain.  
 
General Implementation Approach  
 



, Screen, identify and survey for individual sites within each Recovery Area 
, Identify clusters of sites, connected by corridors, and protected lands, generally 



along stream corridors 
, Initiate efforts to protect occupied sites and valuable corridors (length of stream 



corridors between sites) 
, Manage/ restore cores and corridors; manage buffers and recharge areas 
, Where possible, identify, analyze and improve passage through ‘barriers’ (e.g., 



road crossings) 
 
Survey for Potential Core Habitat in the Seven Recovery Areas 
 
Recovery Areas represent the most suited landscape to support Conservation Banks. It 
follows then, that efforts to identify potential Conservation Bank sites should begin inside 
Recovery Areas. In spring–summer, 2006, desktop and field surveys were completed to 
identify the presence and location of potential core habitat, wetlands that could in the 
near future and with initial seed funding, become priority sites for Conservation Bank 
creation. The identification of potential Conservation Banks within Recovery Areas was 
probably outside of the planning objectives for this project, and could be better described 
as early implementation. Follows is a description of the methods employed for this 
purpose, and the outcome of these efforts.  
 
Methods  
A systematic but flexible, “interactive” approach was used to search for potential core 
habitat in each of the 7 Recovery Areas. Sites identified by desktop review were initially 
investigated by windshield surveys to confirm wetland presence, followed by on-site 
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inspections, and where suitable conditions existed, by rapid, opportunistic searches for 
bog turtles to confirm presence. Desktop reviews were completed by examination and 
overlay of the following digital/GIS coverages:  
 



1. Black and white aerial photographs, early 1990s  
2. National Wetland Inventory (NWI) 
3. National Hydrography Datasets (NHD) 
4. High resolution stream layer 
5. Digital elevation model (DEM)  
6. Bog turtle high probability of occurrence GIS-model 



 
Examination of the above layers by ArcMap was completed by two technicians based at 
the Penn State Cooperative Wetland Center. Screening for larger herbaceous wetlands, or 
with an herbaceous component, was methodical and typically began at one end of a small 
watershed and progressed until all portions were examined. Wetlands providing potential 
habitat in Chester County served as visual references. Other GIS layers cited above 
helped discriminate herbaceous wetlands from fields and upland openings. Areas 
interpreted to contain palustrine emergent wetlands were delineated as polygons in a 
newly created shape file. Anticipating the landowner contact and approval process to be a 
considerable undertaking, polygons identified through the desktop evaluation were 
verified through “windshield surveys”, roadside assessments that did not require 
landowner approval.  
 
On-site surveys were contingent on landowners granting access to their property. Most 
landowner approvals were sought by an informal and courteous “knock-on-door” 
approach. The Brandywine Conservancy, the Natural Lands Trust and other local 
conservancies helped to coordinate the landowner contact and approval process.  
Modified, Standard Phase 1 field forms were completed during the survey of polygons. 
Opportunistic searches for bog turtles were sometimes completed outside of the April 15 
– June 15 survey period and whenever suitable conditions were present. Initial surveys 
were completed by 2 persons; subsequent surveys, from mid-May through June 30, 2006, 
a crew consisting of 4, and occasionally, 5 persons were employed. All surveys were lead 
by at least one qualified bog turtle surveyor (Jeremy T. Hite).  
 
Results 
The desktop reviews resulted in the identification of 631 sites (polygons), with 48-131 
per Recovery Area. The windshield survey confirmed wetlands at 239 sites, however, the 
latter includes new sites “discovered” while traveling to polygons or noted to border or 
lie just outside Recovery Areas that were not identified during the desktop review. There 
were 97 landowner approvals, some for sites not found to contain wetlands or for sites 
spanning multiple properties. Formal habitat evaluations were completed at 70 sites. 
Among these, 54 were assessed as “favorable” based on potential habitat scores of 9 or 
higher. Multiple visits (>2) were completed at 23 of the 56 sites searched for bog turtles; 
with 3-4 visits occurring at 6 sites. The discrepancy between those assessed favorable and 
those surveyed for turtles stemmed from the request to verify presence at a few sites of 
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lower habitat quality. Survey effort totaled approximately 740 person-hrs., ranging from 
0.34 – 26 person-hrs, per visit (median = 8.8 person-hrs.).  
 
Opportunistic searches resulted in the capture of 10 bog turtles from 4 new sites located 
in 4 of the 7 Recovery Areas (French Creek, Upper Brandywine, Pickering, and White 
Clay).  An additional 14 bog turtles were found at 3 “references”, sites in the Upper 
French Creek and White Clay Creek Recovery Area, previously known to be bog turtle 
occupied (Table 2). 
 
Table 2. Results of opportunistic bog turtle surveys at 56 sites by Recovery Area in 
Chester and New Castle County, in April – June, 2006. 
 



No of sites; No. Bog Turtles Recovery Area No. of 
Sites 
Searched 



Identified in 
2006 



Reference 
Sites 



Visits Person-hrs. 



1. Upper French 7 1; 5 1;1 10 119.5 
2. Upper Brandywine 9 1;1  12 106.5 
3. Pickering 11 1;3  15 153.4 
4. Greater King Ranch 5   9 95.7 
5. Forks of Brandywine/ Broad 5   6 21.3 
6. White Clay 12 1:1 2;13 23 152.5 
7. Lower Brandywine 7   9 88 
Total 56 4;10 3;14 84 740 
 
Conclusions 
The 2006 survey effort revealed 4 new bog turtle-occupied sites, a relatively significant 
finding considering that most sites were surveyed only once or twice, it confirmed the 
presence of potential habitat in more than half of the accessed sites, and 142 polygons, 
confirmed to contain wetlands, await landowner approval and on-site assessment. The 
numerous bog turtles marked from the 3 previously known occupied sites provided the 
basis for selecting two of them, both from the White Clay Creek Recovery Area, as 
references for a 2007 bog turtle monitoring study. Coincidentally, the latter investigation, 
employing trapping, confirmed the presence of 34 individual bog turtles of various age 
groups from these same two adjacent sites (Rocco et al., 2008). Funding to establish 
conservation easements on both properties is currently being sought by The Brandywine 
Conservancy; if HCP implementation was approved, combining portions of both 
properties would make a highly desirable Conservation Bank.  
 
Aside from the above accomplishments, the study demonstrated that a top-down, results-
driven approach would be valuable to conservation planning and implementation efforts. 
It also identified potential obstacles. If Recovery Areas provide the most suited landscape 
for Conservation Banks, entities charged with establishing or with an interest in their 
establishment, will need to identify and secure banking sites well before the same 
properties are targeted for commercial or housing development. The process of 
identifying and prioritizing the protection and management of valuable sites lies at the 
core of a successful conservation banking strategy. The approach implemented in 2006, 
perhaps with some modification, could be employed elsewhere to cover large areas or 
repeated in some areas at finer scales. For example, the number of sites confirmed 
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occupied in 2006 was the result of incomplete, rapid Phase 2-type surveys. More 
intensive surveys, or perhaps trapping, at high priority sites, could reveal presence where 
initial rapid surveys fail. Thus, the process of identifying potential core habitat, located in 
suitable properties, for the purpose of establishing Conservation Banks would proceed in 
a flexible manner, with the outcome at one level, determining the direction for the next 
step.  
 
The windshield survey proved to be highly cost-effective; landowner approvals were not 
required for 392 (62%) of the original set of polygons identified by desktop review. 
Highly road-bisected landscapes, an impediment to conservation efforts on one hand, 
greatly facilitated initial field screening of private lands. Use of the recently flown PA 
MAP aerial photography and high resolution Light Detection and Ranging (LIDAR) 
coverage, perhaps integrated with potentiometric layer, may greatly facilitate future aerial 
photo interpretation.  
 
Landowner perception hindered access to many sites. The bog turtle continues to be 
perceived as an economic liability (risk), an attitude commonly transcending landowner 
economic status, educational background, or degree of environmental benevolence. 
Perhaps most disturbing to landowners was the uncertainty of what would occur 
following the discovery of bog turtles on their land. Demand for minimally disturbed, 
high ecological quality occupied sites to establish credit-generating Conservation Banks 
may someday offset such concerns.  
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Appendix A 



 



Potential Bog Turtle Habitat Occurrence GIS-Models: Development and Validation 



 



Overview 



 



Goals of model development   



In support of the HCP, the overall goal of the modeling effort was to predict the locations 



of core or breeding habitat for the bog turtle using a geographic information system (GIS) 



based on readily available spatial data. Breeding habitat was assumed to be emergent, 



mucky, ground water-fed wetlands typically associated with headwater streams (Bury 



1979, Ernst et al. 1994, Mitchell et al. 1994).  This wetland type is a fairly rare habitat in 



the study area.  Freshwater wetlands in non-glaciated portions of Pennsylvania comprise 



roughly 2% of the landscape (Tiner 1987), and these mucky, groundwater dependent 



wetlands are only a subset of the total emergent, freshwater wetlands acreage.   



 



Strategy of model development   



Given that the breeding habitat is a fairly rare landscape feature in the study area and that 



the spatial data available throughout the study area is fairly coarse resolution, the strategy 



for the model development was to generate a predictive model that erred on the side of 



inclusion.  This means that our model development process favored the inclusion of non-



habitat in the model (false positive or Type I errors) to the exclusion of actual habitat 



from the model (false negative or Type II errors) (Morrison et al. 1992).  Further, the 



models were generated based on the likelihood of occurrence of habitat: low, moderate, 



and high probability of habitat occurrence.  The low probability model screened out 



unsuitable habitat, the high probability model identified areas more likely to support 



habitat, and the medium probability model was the balance of the study area.  Also, 



because of the timing of the availability of the known occurrence data and the non-



random nature of this data, the models were deductive and based primarily on expert 



input and the collective field experience of our HCP project team.  Initially, the 



components of the models were proposed by a small group of Penn State researchers 
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based on field experience, literature, and existing spatial models including the 



Pennsylvania GAP bog turtle model (Scott et al. 1993, Myers et al. 2000) and an 



enhanced wetland inventory model (Wardrop et al. 2007).  The habitat models were 



presented and reviewed by agency and conservancy experts on the HCP project team.  



The models were then revised based on suggestions generated in these meetings, then 



presented again to the project experts.  Both the high and low probability of habitat 



occurrence models were developed through this iterative process.  Also, generally the 



models are additive, thus the layers of the model were added together and cells with any 



of the model elements were included in the model. 



 



Model Development 



 



Spatial Data  



The spatial data used in the creation of the models were selected from the best county-



wide available data at the time the models were initiated (Table 1).  This means that the 



spatial data used in the models were not always the same for both counties in the study 



area.  The notable differences were that in New Castle County there was a lack of 



available spatial data for hydric soils and geology, but there was much more detailed 



county-level wetlands mapping.  The final resolution or cell size for the models was 



26.98 m by 26.98 m, which was based on the resolution of the 30-m digital elevation 



models (DEMs).  Spatial datasets were all projected into a custom projection (NAD 83, 



Albers, meters).   
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Table 1.  Spatial data layers with abbreviations, sources, base data dates, and citations.   



 



 
 



High Probability of Habitat Occurrence Model   



The high probability of habitat occurrence level of the model attempted to identify likely 



bog turtle habitat.  



 



The elements of the high probability model include: 



- hydric soils, 
- known freshwater wetlands, 
- headwater streams, 
- edge of floodplain, 
- breaks in slope, and 
- fractures and faults in bedrock. 



 



Hydric soils were identified through the digital soil surveys for Chester County.  The 



criteria for identifying hydric soils were those map units that were at least 50% hydric.   



This included all but three map units, which were all greater than 50% urban land 



(USDA-NRCS 2007, Soil Survey Division Staff 1993).  Five soils (the four Worsham 



silt-loams and the Wehadkee silt loam) made up 83% of the area of hydric soils in the 



county, and all five of these soils were 100% hydric.  At the time of this study, there was 



no digital spatial data for hydric soils in New Castle County at the level of detail of a 



county soil survey, so this element of the model was not used for New Castle County.   
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The known wetlands were identified through the National Wetlands Inventory (NWI) 



(USFWS 1981) in Chester County and through a combination of the NWI and the state 



wetland map (DNREC 1992) for New Castle County.  Palustrine emergent and palustrine 



scrub-shrub wetlands were buffered by 100 m and palustrine forested wetlands were 



buffered by 30 m (Cowardin et al. 1979), with the thought that bog turtles are more likely 



to use emergent or scrub-shrub wetlands than forested wetlands.  Headwater streams 



were defined as the first through third order streams (Strahler 1957) on a USGS 1-24,000 



quadrangle map in the Pennsylvania DEP streams layer for Chester County (PADEP 



1996) and in the National Hydrographic Dataset high resolution for New Castle County 



(NHD 2004).  Streams were buffered by 30 m.  The edge of floodplain element was 



added to the high probability model in an attempt to identify areas associated with 



streams greater than third order that are known to have bog turtle habitat.  These areas 



were identified as anywhere in the 100-year floodplain that is within 30 m of a 15% slope 



(FEMA 2005, NED 2007).  Additionally a break in slope is often associated with a 



groundwater discharge (Brinson 1993) therefore breaks in slope were included in the 



model.  These areas were identified by measuring curvature of topography as the 



difference in slope between the slope of a cell and the mean slope in a 500-m radius 



circle around that cell (Tarboton 2002, NED 2007).  When this difference in slope was 



negative and greater than 8% the cell was considered concave, indicating a break in 



slope.  Finally, concave cells were classified as breaks in slope when the cell was 



regionally low, as defined by having an elevation lower than the mean elevation in a 



500-m radius circle around the cell.  Fractures and faults in bedrock are also areas often 



associated with groundwater discharge (Brinson 1993).  These areas were identified 



through mapped fault lines in Chester County (Kalinowsky et al. 1996) and buffered by 



30 m.  No similar spatial data was available for New Castle County, though majority of 



New Castle County is within the Coastal Plain Physiographic Province and is therefore 



underlain predominantly by unconsolidated outwash.     
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Table 2:  Model elements and data sources used in the high and low probability of habitat occurrence models. 



 



 
 



A final step in building the high probability model areas excluded any cell identified in 



the low probability of habitat occurrence model.  The high probability of habitat 



occurrence model accounts for 481.4 km2 or 18% of the study area (Table 3, Figures 1 



and 2).  More of the modeled high probability habitat occurs within Chester County and 



the Piedmont than in New Castle County and the Coastal Plain respectively.   
 



Table 3:  Proportion and area of the three levels of the model (low, medium, and high probability of habitat 



occurrence) by county and physiographic province. 
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Figure 1:  Occurrence of the three levels of the bog turtle habitat probability of occurrence as model within the study 



area. 
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Figure 2:  Occurrence of the three levels of the bog turtle habitat probability of occurrence as model within the French 



Creek Recovery Area. 



 



Low Probability of Habitat Occurrence Model   



The low probability of habitat occurrence model generally filtered out areas that are 



thought to be non-wetland areas or areas inhospitable to turtles.  



 



The elements of the low probability model include (Table 2): 



- barren lands, 
- highly urbanized areas, 
- areas with a long history of row crops, 
- steep slopes, 
- highways, and 
- open water. 



 



Barren lands were identified through the National Land Cover Dataset (NLCD) for both 



Chester and New Castle Counties (Loveland and Shaw 1996, Homer et al. 2004).  Barren 



lands were identified as either: rock, sand, or clay (31) or quarry/strip mine (32).  High 
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intensity urbanized areas were also identified with the NLCD using the classes for high 



intensity residential (22) and for commercial, industrial, and transitional (23).  Areas that 



are consistently in row crop land cover were not considered suitable habitat.  These areas 



were identified through four data sources: row crop (82) in the 1992 NLCD (USGS 



1999), rural annual herbaceous (17) in the 1992 Pennsylvania GAP Land Cover (Myers 



and Bishop 1999, Myers et al. 2000), row crops (402) in the Mid-Atlantic GAP Land 



Cover (Rasberry et al. 2003), and crop (5) in the 2001 Pennsylvania Land Cover (Myers 



and Warner 2003).  Based on soil survey classification, steep slopes were defined as any 



cell in the National Elevation Dataset with a slope greater than 15% (USDA 1951).  



Single cells that had no steep neighbors were filtered out.  Though turtles are sometimes 



found on steep slopes, they are not thought to be areas of core habitat.  A significant 



colony in Berks County occupies a stream and wetland complex where the slope wetland 



area comprises a large portion of the site and was used extensively by resident turtles. 



Nonetheless, such a site would likely be identified by the high probability portion model 



through other indicators (i.e. toe of slope) even if there was truncation of steeper portions.  



Highways were identified through the TIGER census files as any A1 road defined as: 



“primary highway with limited access” (U.S. Census 2003).  Some hand editing was 



required where roads were clearly mislabeled.  The highways were given a 30-m buffer.  



Open water was considered to be any cell that was >30 m from land.  Water was 



identified by the NLCD as open water (11) and with a distance of greater than 30 m from 



a non-open water cell.   



 



The last part of model involved a check to be sure that areas mapped as wetlands or 



streams were not inadvertently included in the low probability model.  This meant that 



any area within 100m of non-upland area in the NWI or a stream centerline was not 



included in the low probability model (USFWS 1981).  The resulting low-probability 



model comprises approximately 18% of the study area (Table 3, Figures 1 and 2).  



 



Moderate Probability of Habitat Occurrence Model   



The model of moderate level of probability of occurrence of bog turtle habitat was simply 



the balance of the study area that was not in the high or low probability models.  This 
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level of the model comprises the bulk of the study area, roughly 63% (Table 3, Figures 1 



and 2).  



 



Validation 



 



Two approaches were coupled to validate the models: random sampling and coincidence 



with known occurrences of bog turtles and bog turtle habitat. 



 



Random Sampling 



The random sample points were the probabilistic field validation of the three levels of the 



habitat occurrence model.   Random sample points were generated in ArcInfo using the 



“Randompoint” function (Evans 2003).  Points were stratified by the proportion of the 



model in each physiographic province.  Points were sampled in the order of a randomly 



generated number.  More points were generated than necessary to account for property 



access.  If a point was not accessible field teams sampled the next random point. 



 



The random validation of the high probability model showed 41 of 102 sampled points 



were wetlands (40%).  Of these 41 sites, two had high overall suitability for bog turtle 



habitat, 10 had moderate suitability, and 29 had low overall suitability as habitat 



(Table 4).  Therefore, the high probability model contained 12% high and moderate 



quality bog turtle habitat sites.  Random validation of the moderate probability model 



resulted in 97 points in uplands and three points in wetlands.  All three of these wetlands 



were low quality bog turtle habitat.  Finally, the validation of the low probability model 



showed that of the 100 points sampled 98 were uplands and two were wetlands.  Of the 



two wetlands found in the low probability model, one was low quality bog turtle habitat 



and one was high quality bog turtle habitat.  The high quality wetland that was found in 



the low probability model was less than 30 meters from the edge of the high probability 



model.  It was in the low probability habitat model, because it had a history of row crop 



land cover, and was part of a larger wetland complex that was captured by the high 



probability model.   
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Table 4:  Results of the random sampling validation effort for the three levels of the habitat probability model.  Data 



are the proportion and the count of random points for the three levels of the model with the habitat suitability of the 



identified wetlands. 



 



 
 



Known Occurrences 



Known occurrences of bog turtles used in model validation were acquired from state-



level threatened and endangered species databases.  The data for Pennsylvania were from 



the Pennsylvania Fish and Boat Commission records from the Pennsylvania Natural 



Diversity Inventory Program for Chester County, and the Delaware locations are from 



Delaware Natural Resources and Environmental Control records.  Pennsylvania 



occurrences were point locations and Delaware occurrences were polygons.  Some of the 



locations of the Pennsylvania occurrences were modified to ensure accuracy of the 



locations based on updated knowledge of the sites.  Only occurrences in the Delaware 



database that were coded as current or historic were used in the analysis.   



 



The results show that 98% of the current known occurrences of bog turtles in the study 



area (46 of 47) fell within the high probability model (Table 5).  In New Castle County 



all of seven known occurrences of bog turtles are within the high probability model and 



in Chester County 98% (39 of 40) of the current occurrences fell within the high 



probability model.  The one known occurrence that was not within the high probability 



model occurred within the moderate probability model.  Including the historic 



occurrences of bog turtles the proportion of sites within the high probability habitat 



model remains 98% in Pennsylvania and drops to 69% in Delaware.  It is logical that 



more of the historic occurrences might not fall within the high probability model, because 



the model takes into account land use changes that may have occurred since the record of 



occurrence.   
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Table 5:  The proportion and counts of the current and historic known occurrences of bog turtles for Pennsylvania and 



Delaware within the study area that fall within the high probability model.   



 



 
 



Further, during the 2006 field season the HCP project team attempted to identify bog 



turtle habitat within the recovery areas through a process of desktop review using aerial 



photography, hydrography data, NWI, and the high probability model.  Then through a 



process of windshield surveys and onsite visits, they identified 56 sites with potential bog 



turtle habitat.  Of the 56 sites, 53 fell within the high probability model (95%).  This is 



clearly not a purely independent validation, but is further evidence that the model does 



capture bog turtle habitat. 



 



Refining the High Probability Model 



 



Potentiometric Surface Modeling 



We made several attempts at improving the high probability habitat model and the most 



successful attempt used groundwater surface or potentiometric surface maps to identify 



areas of likely groundwater discharge.  Contour maps of the groundwater potentiometric 



surface were generated for portions of Chester County by the U.S. Geological Survey 



through interpolation of water-level data from monitoring wells (Mohammad 2002, 



Mohammad 2004).  At the time the bog turtle habitat models were generated, the 



majority of Chester County had completed potentiometric surface maps, and a portion of 



the data was available as spatial data.  This data is in an area roughly corresponding to the 



Upper Octoraro watershed, which falls just outside of the HCP study area.  The Upper 



Octoraro was used as a pilot study to see if potentiometric surface data could improve the 



prediction of bog turtle habitat occurrence. 



 



The data in the GIS was in a vector format with isolines of the interpolated elevation of 



the water table.  The vector data was converted into a raster using the “topo to raster” tool 
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in ArcGIS 9.2 (ESRI 2006).  Where the water table level was greater than the ground 



surface elevation in the DEM (NED 2007) was considered to be an area of likely 



groundwater discharge. 



 



The usefulness of the potentiometric surface in predicting bog turtle habitat was 



evaluated using random sampling on the gridded area of likely groundwater discharge, 



with similar methods as described for the random sampling of the three-tiered habitat 



model.  In this case 25 points were visited in the field, and 12 of the 25 points (48%) 



were within wetlands.  This is higher than the 40% wetlands occurrence in the high 



probability model.  Further, seven of the 25 points (23%) were high quality bog turtle 



habitat, where the high probability model only was 2% high quality habitat and 10% in 



moderate quality habitat.  This shows a great improvement in the ability to predict the 



high quality bog turtle habitat with only one piece of spatial data.   



 



Summary 



 



In general, the modeling approach cast a wide net and erred on the side of inclusiveness.  



This was reinforced by the random sampling validation that showed only 40% of the 



model was wetland, and only 12% of the wetlands were high or moderate quality habitat.  



However, the inclusiveness of the model allowed for it to encompass 98% of the current 



known occurrences in the study area.  However, there was one high quality habitat site in 



the low probability model, which reinforces the fact that these screens are helpful, but 



approximate landscape-scale screens. 



 



There are several avenues for improvement of the model.  First, simply adding hydric 



soils and geologic data as they become available for New Castle County could improve 



the model and make it more consistent throughout the study area.  Also, the use of higher 



resolution DEMs might also improve the model.  Finally, we demonstrated that at least in 



our study sub-watershed, the prediction of high quality habitat can be greatly improved 



by the use of potentiometric surface or groundwater level maps.  
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Appendix I 



List of Endangered Species Act (ESA) threatened and endangered Species in 
Pennsylvania and Delaware (Source: http://ecos.fws.gov/tess_public/) 



PENNSYLVANIA  



Notes:  



, This report shows the listed species associated in some way with this state. 
, This list does not include experimental populations and similarity of appearance 



listings. 
, This list includes non-nesting sea turtles and whales in State/Territory coastal 



waters. 
, This list includes species or populations under the sole jurisdiction of the 



National Marine Fisheries Service. 
, Click on the highlighted scientific names below to view a Species Profile for each 



listing. 



 



Listings and occurrences for Pennsylvania -- 24 listings 



, 14 occurring in Pennsylvania  
, 10 not occurring in Pennsylvania  
, 1 species listed in some other state occurring in Pennsylvania  



Animals -- 18 listings 



, 11 occurring in Pennsylvania  
, 7 not occurring in Pennsylvania  
, 1 species listed in some other state occurring in Pennsylvania  



Status Species listed in this state and that occur in this state 



E  Bat, Indiana (Myotis sodalis) 



E  Clubshell Entire Range; Except where listed as Experimental Populations 
(Pleurobema clava) 



E  Mucket, pink (pearlymussel) (Lampsilis abrupta) 



E  Pigtoe, rough (Pleurobema plenum) 



E  Pimpleback, orangefoot (pearlymussel) (Plethobasus cooperianus) 
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E  Plover, piping Great Lakes watershed (Charadrius melodus) 



E  Puma (=cougar), eastern (Puma (=Felis) concolor couguar) 



E  Riffleshell, northern (Epioblasma torulosa rangiana) 



E  Ring pink (mussel) (Obovaria retusa) 



T  Turtle, bog (=Muhlenberg) northern (Clemmys muhlenbergii) 



E  Wedgemussel, dwarf (Alasmidonta heterodon) 



 



Status Species listed in this state that do not occur in this state 



E  Beetle, American burying (Nicrophorus americanus) 



E  Butterfly, Karner blue (Lycaeides melissa samuelis) 



E  Curlew, Eskimo (Numenius borealis) 



E  Fanshell (Cyprogenia stegaria) 



E  Squirrel, Delmarva Peninsula fox Entire, except Sussex Co., DE (Sciurus niger 
cinereus) 



T  Tiger beetle, northeastern beach (Cicindela dorsalis dorsalis) 



E  Wolf, gray Lower 48 States, except where delisted and where EXPN. Mexico. 
(Canis lupus) 



 



Status Listed species occurring in this state that are not listed in this state 



E  Pearlymussel, cracking Entire Range; Except where listed as Experimental 
Populations (Hemistena lata) 
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Plants -- 6 listings 



, 3 occurring in Pennsylvania  
, 3 not occurring in Pennsylvania  
, 0 species listed in some other state occurring in Pennsylvania  



Status Species listed in this state and that occur in this state 



E  Bulrush, Northeastern (Scirpus ancistrochaetus) 



T  Pogonia, small whorled (Isotria medeoloides) 



T  Spiraea, Virginia (Spiraea virginiana) 



 



Status Species listed in this state that do not occur in this state 



E  Coneflower, smooth (Echinacea laevigata) 



T  Joint-vetch, sensitive (Aeschynomene virginica) 



T  Orchid, eastern prairie fringed (Platanthera leucophaea) 



 
 



DELAWARE  



Notes:  



, This report shows the listed species associated in some way with this state. 
, This list does not include experimental populations and similarity of appearance 



listings. 
, This list includes non-nesting sea turtles and whales in State/Territory coastal 



waters. 
, This list includes species or populations under the sole jurisdiction of the 



National Marine Fisheries Service. 
, Click on the highlighted scientific names below to view a Species Profile for each 



listing. 
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Listings and occurrences for Delaware -- 23 listings 



, 17 occurring in Delaware  
, 6 not occurring in Delaware  
, 1 species listed in some other state occurring in Delaware  



Animals -- 17 listings 



, 13 occurring in Delaware  
, 4 not occurring in Delaware  
, 0 species listed in some other state occurring in Delaware  



Status Species listed in this state and that occur in this state 



T  Plover, piping except Great Lakes watershed (Charadrius melodus) 



E  Puma (=cougar), eastern (Puma (=Felis) concolor couguar) 



T  Sea turtle, green except where endangered (Chelonia mydas) 



E  Sea turtle, hawksbill (Eretmochelys imbricata) 



E  Sea turtle, Kemp's ridley (Lepidochelys kempii) 



E  Sea turtle, leatherback (Dermochelys coriacea) 



T  Sea turtle, loggerhead (Caretta caretta) 



E  Squirrel, Delmarva Peninsula fox Entire, except Sussex Co., DE (Sciurus niger 
cinereus) 



E  Sturgeon, shortnose (Acipenser brevirostrum) 



T  Turtle, bog (=Muhlenberg) northern (Clemmys muhlenbergii) 



E  Whale, finback (Balaenoptera physalus) 



E  Whale, humpback (Megaptera novaeangliae) 



E  Whale, right (Balaena glacialis (incl. australis)) 
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Status Species listed in this state that do not occur in this state 



E  Beetle, American burying (Nicrophorus americanus) 



E  Curlew, Eskimo (Numenius borealis) 



E  Wedgemussel, dwarf (Alasmidonta heterodon) 



E  Wolf, gray Lower 48 States, except where delisted and where EXPN. Mexico. 
(Canis lupus) 



 



Plants -- 6 listings 



, 4 occurring in Delaware  
, 2 not occurring in Delaware  
, 1 species listed in some other state occurring in Delaware  



Status Species listed in this state and that occur in this state 



T  Amaranth, seabeach (Amaranthus pumilus) 



E  Dropwort, Canby's (Oxypolis canbyi) 



T  Pink, swamp (Helonias bullata) 



T  Pogonia, small whorled (Isotria medeoloides) 



 



Status Species listed in this state that do not occur in this state 



E  Chaffseed, American (Schwalbea americana) 



T  Joint-vetch, sensitive (Aeschynomene virginica) 



 



Status Listed species occurring in this state that are not listed in this state 



T  Beaked-rush, Knieskern's (Rhynchospora knieskernii) 



 



 



 











US Fish and Wildlife Service 
315 South Allen Street, Suite 322, State College, Pennsylvania 16801 



Federally Listed, Proposed, and Candidate Species in Pennsylvania 
(revised April 28, 2008) 



 
Common Name 
 



Scientific Name 
 



Status1 



 
Distribution (Counties and/or Watersheds) 
 



MAMMALS     
Indiana bat Myotis sodalis E Hibernacula:  Armstrong, Beaver, Blair, Centre, 



Fayette, Huntingdon, Lawrence, Luzerne, Mifflin and 
Somerset Co.  Maternity sites:  Adams, Bedford, 
Berks, Blair, Greene, and York Counties.  Potential 
winter habitat state-wide in caves or abandoned 
mines.  Potential summer habitat state-wide in 
forests or wooded areas. 



BIRDS    



Piping plover Charadrius melodus E Designated critical habitat on Presque Isle (Erie 
Co.).  Migratory.  No nesting in PA since 1950s, but 
recent colonization attempts at Presque Isle  



 
REPTILES 



   



Bog turtle Clemmys (Glyptemys) 
muhlenbergii 



T Adams, Berks, Bucks, Chester, Cumberland, 
Delaware, Franklin, Lancaster, Lebanon, Lehigh, 
Monroe, Montgomery, Northampton, Schuylkill and 
York Co.  
 
Historically found in Crawford, Mercer and 
Philadelphia Co. 



Eastern massasauga 
  rattlesnake 



Sistrurus catenatus 
catenatus 



C Butler, Crawford, Mercer and Venango Co.   
 
Historically found in Allegheny and Lawrence Co. 



 
MUSSELS 



   



Clubshell Pleurobema clava E French Creek and Allegheny River (and some 
tributaries) in Armstrong, Clarion, Crawford, Erie, 
Forest, Mercer, Venango, and Warren Co.; 
Shenango River (Mercer and Crawford Co.)   
 
Has not been found recently in 13 streams of 
historical occurrence in Butler, Beaver, Fayette, 
Greene, Indiana, Lawrence, and Westmoreland Co. 
 



Dwarf 
  wedgemussel 



Alasmidonta 
heterodon 



E Delaware River (Pike and Wayne Co.).   
 
Has not been found recently in streams of historical 
occurrence in the Delaware River watershed 
(Bucks, Carbon, Chester, Philadelphia Co.) or 
Susquehanna River watershed (Lancaster Co.) 



Northern riffleshell Epioblasma torulosa 
rangiana 



E French Creek and Allegheny River (and some 
tributaries) in Armstrong, Clarion, Crawford, Erie, 
Forest, Mercer, Venango, and Warren Co.   
 
Has not been found recently in streams of historical 
occurrence, including:  Shenango River (Lawrence 
Co.), Conewango Creek (Warren Co.) 











US Fish and Wildlife Service 
315 South Allen Street, Suite 322, State College, Pennsylvania 16801 



Common Name 
 



Scientific Name 
 



Status1 



 
Distribution (Counties and/or Watersheds) 
 



MUSSELS  
   (continued) 



   



Rayed bean  Villosa fabalis C French Creek and Allegheny River (Armstrong, 
Clarion, Crawford, Erie, Forest, Mercer, Venango, 
Warren Co.); Cussewago Creek (Crawford Co.).   
 
Has not been found recently in 5 streams of 
historical occurrence in Armstrong, Lawrence, 
Mercer and Warren Co. 
 



Sheepnose Plethobasus cyphyus C Allegheny River (Forest and Venango Co.).   
 
Has not been found recently in streams of historical 
occurrence, including:  Allegheny River (Armstrong 
Co.), Beaver River (Lawrence Co.), Ohio River 
(Allegheny and Beaver Co.), and Monongahela 
River (Washington Co.) 



FISH    
 
Shortnose 
   sturgeon2



 
Acipenser 
brevirostrum 



 
E 



 
Delaware River and other Atlantic coastal waters 
 
 
 



PLANTS    
Northeastern 
   bulrush 



Scirpus 
ancistrochaetus 



E Adams, Bedford, Blair, Cambria, Carbon, Centre, 
Clinton, Columbia, Cumberland, Dauphin, Franklin, 
Fulton, Huntingdon, Lackawanna, Lehigh, 
Lycoming, Mifflin, Monroe, Perry, Snyder, Tioga, 
and Union Co.   
 
Historically found in Northampton Co. 
 



Small-whorled 
   pogonia 



Isotria medeoloides T Centre, Chester and Venango Co.   
 
Historically found in Berks, Greene, Monroe, 
Montgomery and Philadelphia Co. 
 



 
 
1  E = Endangered; T = Threatened; P = Proposed for listing; C = Candidate 
2  Shortnose sturgeon is under the jurisdiction of the National Marine Fisheries Service 
 












 with references sent by Paul Schmidt to EPA's Lisa Jackson for DU, 2011 (this is already in
 the public record, but may not have been given to or reviewed by the writing team. [DUE
 TO LARGE FILE SIZE - 11MB, WILL BE SENT SEPARATELY IN A SECOND EMAIL
 FROM ME - may be the most valuable synopsis]
2. EPA Connectivity ...a 13-page letter of the same, sent by Scott Yaich of DU to EPA's
 Tom Armitage, 2013
3. Wetland Connectivity Compilation... references from selected geographic regions, from
 Scott Yaich, DU
4. Wetland Connectivity references from DU - more citations
5. Rainwater Basin...
6. Randall et al. 2011 - radar and wintering waterfowl
7&8. Cox and Afton 1996 & 1997 papers - movements of wintering waterfowl in LA
9. Boltz and Stauffer 1989 - book chapter with citations on fish use of wetlands in PA (one
 of the few on this topic)
10. Julian et al. 2013 - book chapter with citations summarizing herpetile studies by Riparia
 at Penn State, addressing connectivity in multiple aquatic ecosystems
11. O'Connell et al. 2013 - book chapter with citations summarizing relevant bird studies by
 Riparia at Penn State; see sections 8.2, 8.4 for species using multiple wetland types and
 streams.
12. Yetter 2013 - book chapter summarizing aquatic macroinvertbrate studies by Riparia at
 Penn State, connecting streams, floodplains, and wetlands
13. Bog Turtle HCP final report 2008 (Riparia at Penn State) - see pages 8-12 for bog
 turtle ecology and citations [DUE TO LARGE FILE SIZE - 3MB, WILL BE SENT
 SEPARATELY IN A SECOND EMAIL FROM ME WITH ITEM #1]
14. Leibowitz and Brooks 2008 - book chapter on hydrology and landscape connectivity for
 vernal pools with references
15. Brooks and Serfass 2013 - book chapter summarizing wildlife studies by Riparia at Penn
 State, BUT key part is on p.263-268 addressing movements of river otter and beaver in
 aquatic systems, plus citations.












From: Armitage, Thomas
To: Amanda D. Rodewald
Subject: RE: Please review the draft agenda for the April 28th and May 2nd Connectivity Panel teleconferences
Date: Wednesday, April 02, 2014 9:46:00 AM


Thank you Amanda.
 


From: Amanda D. Rodewald [mailto:arodewald@cornell.edu] 
Sent: Friday, March 28, 2014 10:59 PM
To: Armitage, Thomas
Cc: Goodman, Iris
Subject: RE: Please review the draft agenda for the April 28th and May 2nd Connectivity Panel
 teleconferences
 
Hi Tom & Iris,
 
That looks good to me.  Thanks!
 
Best,
Amanda
 
Amanda D. Rodewald, Ph.D.


Director of Conservation Science, Cornell Lab of Ornithology
Associate Professor, Department of Natural Resources
Robert F. Schumann Faculty Fellow
Cornell University
159 Sapsucker Woods Rd.
Ithaca, NY 14850
Phone: 607-254-2176
Fax: 607-254-2104
Email:  arodewald@cornell.edu
http://dnr.cornell.edu/people/faculty.cfm?netId=adr79
http://www.birds.cornell.edu/
 
 
 
 
 


From: Armitage, Thomas [mailto:Armitage.Thomas@epa.gov] 
Sent: Friday, March 28, 2014 5:06 PM
To: Amanda D. Rodewald
Cc: Goodman, Iris
Subject: Please review the draft agenda for the April 28th and May 2nd Connectivity Panel
 teleconferences
 
Hi Amanda,
 


The Federal Register notice announcing the April 28th and May 2nd  Connectivity Panel



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=06E0B9190F534CF0B6E34DA284081A14-ARMITAGE, TOM
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http://dnr.cornell.edu/people/faculty.cfm?netId=adr79

http://www.birds.cornell.edu/Page.aspx?pid=1478

mailto:Armitage.Thomas@epa.gov





 teleconferences will be published on Tuesday (April 1).  Please review the attached draft agenda for


 the teleconferences.  I have allocated one hour for public comments on April 28th.  We can adjust
 that time if necessary (we allow three minutes per speaker on teleconferences).
 
For discussion of the draft report I have allocated about 50 minutes per charge question


 (approximately  2 ½ hours to discuss charge questions 1-3  on April 28th and 3 ½ hours to discuss


 charge questions 4 and 5 and the executive summary and letter to the Administrator on May 2nd).
 
Please let me know if you agree with the agenda. I would like to post it on the SAB website on
 Tuesday when the FR notice is published.  I will also send you an annotated agenda with suggested
 talking points.  Thanks.
 
Tom
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov



mailto:armitage.thomas@epa.gov






From: Armitage, Thomas
To: "Davidson, Jill"
Subject: RE: Call in information for the SAB panel review of the EPA Water Body Connectivity Report
Date: Tuesday, April 01, 2014 5:34:00 PM


Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board


 Water Body Connectivity Panel teleconferences on April 28th and May 2nd. I will send the call-in


 number approximately one week prior to the April 28th call.
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov


From: Davidson, Jill [mailto:Jill.Davidson@adm.com] 
Sent: Tuesday, April 01, 2014 12:01 PM
To: Armitage, Thomas
Subject: Call in information for the SAB panel review of the EPA Water Body Connectivity Report
Please provide me with the relevant information related to the above noted event.
Thank you.
Jill Davidson, P.E. 
Manager, Environmental / U.S. 
Technology Center
Archer Daniels Midland Company 
1001 N. Brush College Road 
Decatur, IL 62521 
Jill.Davidson@adm.com 
217-451-4080 (phone) 
217-451-3992 (fax)
217-791-0740 (cell)


CONFIDENTIALITY NOTICE:
This message is intended for the use of the individual or entity to which it is
 addressed and may contain information that is privileged, confidential and exempt
 from disclosure under applicable law. If the reader of this message is not the
 intended recipient or the employee or agent responsible for delivering this message
 to the intended recipient, you are hereby notified that any dissemination, distribution
 or copying of this communication is strictly prohibited. If you have received this
 communication in error, please notify us immediately by email reply.
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From: Amy Doll
To: Armitage, Thomas
Cc: Fisher, Alisa; Goodman, Iris; siddhanti@endyna.com
Subject: RE: Comments in the docket
Date: Thursday, April 03, 2014 5:14:42 PM


Hi Tom
 
I remember we talked about you sending the Panel those updates after the meeting in
 December.  I'll review the spreadsheet attached and let you know if I've got any questions.
 
Thanks,
 
Amy
 


From: Armitage, Thomas <Armitage.Thomas@epa.gov>
Sent: Thursday, April 3, 2014 5:23 PM
To: Amy Doll
Cc: Fisher, Alisa; Goodman, Iris; Smita Siddhanti
Subject: Comments in the docket
 
Hi Amy,
 
Attached are the docket comments that were not in the most recent spreadsheet sent to the
 Connectivity Panel.  I would like to include all of these comments in the next set that we send to the
 Panel .  All of the comments seem to be in the “other” category (i.e., they do not refer to specific
 sections of the EPA report or provide references).   The last comment in the attached spreadsheet is
 number EPA-HQ-OA-2013-0582-1712 and  I did not see any additional comments in regulations.gov
 as of today.
 
The attached spreadsheet is titled “update 3” because I sent two updates to the panel after the
 meeting in December.  Please call me if you have questions.
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.



mailto:adoll@endyna.com
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 20460
 
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C.  20004
 
 
 
 
 
 








From: Driscoll, Lauren (ECY)
To: Armitage, Thomas
Subject: RE: Request for info. about SAB conference calls on connectivity report -Forwarding
Date: Thursday, April 03, 2014 4:59:14 PM


Thank you.


From: Armitage, Thomas [mailto:Armitage.Thomas@epa.gov] 
Sent: Thursday, April 03, 2014 1:58 PM
To: Driscoll, Lauren (ECY)
Subject: Request for info. about SAB conference calls on connectivity report -Forwarding
Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board


 Water Body Connectivity Panel teleconferences that will be held on April 28th and May 2nd. I will


 send the call-in number approximately one week prior to the April 28th call.
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
 20460
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004


From: Goodman, Iris 
Sent: Thursday, April 03, 2014 4:54 PM
To: Armitage, Thomas
Subject: Request for info. about SAB conference calls on connectivity report -Forwarding


From: Driscoll, Lauren (ECY) [mailto:LDRI461@ECY.WA.GOV] 
Sent: Thursday, April 03, 2014 3:57 PM
To: Goodman, Iris
Subject: SAB conference calls on connectivity report.
Hello Iris,
How do I receive information about the conference calls coming up on 4/28 and 5/2?
Thanks,
Lauren Driscoll
Lauren Driscoll | SEA - Wetlands Section Manager| WA State Dept of Ecology | 360-407-7045 |
 ldri461@ecy.wa.gov
This communication is public record and may be subject to disclosure as per the Washington State Public Records Act, RCW
 42.56.
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From: Frithsen, Jeff
To: Armitage, Thomas; Alexander, Laurie
Cc: Zarba, Christopher
Subject: Re: Connectivity Panel"s draft report
Date: Tuesday, April 01, 2014 12:09:35 PM


Got it. Thanks tom! 
Blackberry for 
Jeff frithsen 
USEPA-ORD-NCEA 
410-336-8535 cell


From: Armitage, Thomas
Sent: Tuesday, April 1, 2014 11:10:33 AM
To: Frithsen, Jeff; Alexander, Laurie
Cc: Zarba, Christopher
Subject: Connectivity Panel's draft report
 
Jeff and Laurie,
 


FYI.  The Connectivity Panel’s draft report (to be discussed on the April 28th and May 2nd


 teleconferences) is posted on the SAB website at the following URL:
 
http://yosemite.epa.gov/sab/sabproduct.nsf/MeetingCal/F11684C10D9F699285257CA2005EA581?
OpenDocument
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
 20460
 
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C.  20004
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From: Amy Doll
To: Armitage, Thomas
Cc: Fisher, Alisa; Goodman, Iris; siddhanti@endyna.com
Subject: RE: Comments in the docket
Date: Thursday, April 03, 2014 5:14:42 PM


Hi Tom
 
I remember we talked about you sending the Panel those updates after the meeting in
 December.  I'll review the spreadsheet attached and let you know if I've got any questions.
 
Thanks,
 
Amy
 


From: Armitage, Thomas <Armitage.Thomas@epa.gov>
Sent: Thursday, April 3, 2014 5:23 PM
To: Amy Doll
Cc: Fisher, Alisa; Goodman, Iris; Smita Siddhanti
Subject: Comments in the docket
 
Hi Amy,
 
Attached are the docket comments that were not in the most recent spreadsheet sent to the
 Connectivity Panel.  I would like to include all of these comments in the next set that we send to the
 Panel .  All of the comments seem to be in the “other” category (i.e., they do not refer to specific
 sections of the EPA report or provide references).   The last comment in the attached spreadsheet is
 number EPA-HQ-OA-2013-0582-1712 and  I did not see any additional comments in regulations.gov
 as of today.
 
The attached spreadsheet is titled “update 3” because I sent two updates to the panel after the
 meeting in December.  Please call me if you have questions.
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
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From: Armitage, Thomas
To: "Brent Plater"
Subject: RE: SAB Call
Date: Tuesday, April 01, 2014 5:34:00 PM


Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board


 Water Body Connectivity Panel teleconferences on April 28th and May 2nd. I will send the call-in


 number approximately one week prior to the April 28th call.
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
From: Brent Plater [mailto:bplater@wildequity.org] 
Sent: Tuesday, April 01, 2014 3:57 PM
To: Armitage, Thomas
Subject: SAB Call
Dr. Armitage,
I'd like to listen-in to the 04/28 SAB call announced in the Federal Register. Will you send me
 the call-in information when it becomes available?
Thank you,
bp
-------------- 
Brent Plater
Executive Director
Wild Equity Institute
474 Valencia St., Suite 295
San Francisco, CA 94103
Office: 415-349-5787
Cell: 415-572-6989
bplater@wildequity.org
http://wildequity.org


Building a healthy and sustainable global community for people
and the plants and animals that accompany us on Earth
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From: Kenny Carothers
To: Armitage, Thomas
Subject: Re: EPA Water Body Connectivity Report conference call
Date: Tuesday, April 01, 2014 5:51:23 PM


Many thanks 


Kenny Carothers
SWCA Environmental Consultants
512-800-9895 


Sent from my iPhone 


On Apr 1, 2014, at 4:34 PM, "Armitage, Thomas" <Armitage.Thomas@epa.gov> wrote:


Per your request, I will send you the call-in number to listen to the EPA Science


 Advisory Board Water Body Connectivity Panel teleconferences on April 28th and May


 2nd.  I will send the call-in number approximately one week prior to the April 28th call.
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
 
 


From: Kenny Carothers [mailto:KCarothers@swca.com] 
Sent: Tuesday, April 01, 2014 10:54 AM
To: Armitage, Thomas
Subject: EPA Water Body Connectivity Report conference call
 
Can you please instruct me as to where I can find the call in number for the calls on
 4/28 and 5/2 regarding the Panel for the Review of the EPA Water Body Connectivity
 Report, Panel for the Review of the EPA Water Body Connectivity Report?
 
Thank you,
 
Kenny Carothers
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Kenny Carothers
Strategic Growth Director


SWCA Environmental Consultants
4407 Monterey Oaks Boulevard
Building 1, Suite 110
Austin, TX  78749
P 512.476.0891 x5201 | F 512.476.0893 | M 512.800.9895
kcarothers@swca.com


 
SWCA 2c logo centered_a


Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
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From: Armitage, Thomas
To: Jimmy Hague
Subject: RE: Connectivity Report SAB conference calls
Date: Tuesday, April 01, 2014 5:17:00 PM


Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board


 Water Body Connectivity Panel teleconferences on April 28th and May 2nd.  I will send the call-in


 number approximately one week prior to the April 28th call.
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
 
 


From: Jimmy Hague [mailto:JHague@trcp.org] 
Sent: Monday, March 31, 2014 4:56 PM
To: Armitage, Thomas
Subject: Connectivity Report SAB conference calls
 
Dr. Armitage, I would like to participate in the SAB conference calls on April 28 and May 2. Please
 send me call-in information when it is available. Thank you.
 
Sincerely,
Jimmy Hague
Director, Center for Water Resources
Theodore Roosevelt Conservation Partnership
1660 L St. NW, Suite 208
Washington, D.C., 20036
202-639-8727 Ext. 15
www.trcp.org
 
Follow TRCP:
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From: Armitage, Thomas
To: "Love, Kelly A"
Subject: RE: SAB Connectivity report public teleconferences
Date: Thursday, April 03, 2014 4:55:00 PM


Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board


 Water Body Connectivity Panel teleconferences that will be held on April 28th and May 2nd. I will


 send the call-in number approximately one week prior to the April 28th call.
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
 20460
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004


From: Love, Kelly A [mailto:kalove@tva.gov] 
Sent: Thursday, April 03, 2014 1:56 PM
To: Armitage, Thomas
Subject: SAB Connectivity report public teleconferences
Dr. Armitage –
I’d like to listen to the April 28 teleconference of the SAB panel for the review of the EPA Water Body
 Connectivity Report. Could you please provide (or direct me to the appropriate person for) the call-in
 information for the telecon?
Thanks so much,
Kelly Love
Kelly A. Love
Attorney, Office of the General Counsel
Tennessee Valley Authority
400 W. Summit Hill Drive, WT 6A-K
Knoxville, TN 37902
Phone: (865) 632-6235
Fax: (865) 632-3195
kalove@tva.gov
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From: Flowers, Patrick I
To: Armitage, Thomas
Subject: Re: SAB Teleconferences
Date: Tuesday, April 01, 2014 5:45:04 PM


Thank you.


Pat


Sent from my iPhone


On Apr 1, 2014, at 4:16 PM, "Armitage, Thomas"
 <Armitage.Thomas@epa.gov<mailto:Armitage.Thomas@epa.gov>> wrote:


Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board Water Body
 Connectivity Panel teleconferences on April 28th and May 2nd.  I will send the call-in number approximately one
 week prior to the April 28th call.


Tom Armitage


**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov<mailto:armitage.thomas@epa.gov>


From: Flowers, Patrick I [mailto:patrick.flowers@xcelenergy.com]
Sent: Monday, March 31, 2014 4:32 PM
To: Armitage, Thomas
Subject: SAB Teleconferences


Dear Dr. Armitage,


Would you please send to me the conference call information for the SAB public teleconferences regarding the
 “Connectivity” report?  I would like to participate in the April 28th call.  I checked EPA’s SAB website but no data
 was yet available.


Thank you,
Patrick Flowers
Manager, Water Quality
Xcel Energy, Inc.
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From: Armitage, Thomas
To: "Brian Mast"
Subject: RE: Connectivity Report Science Advisory Board Conference Calls on April 28 and May 2
Date: Tuesday, April 08, 2014 5:35:00 PM


Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board
 Water Body Connectivity Panel teleconferences that will be held on April 28th and May 2nd. I
 will send the call-in number approximately one week prior to the April 28th call.
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
 20460
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004


From: Brian Mast [mailto:bmast@sara-tx.org] 
Sent: Tuesday, April 08, 2014 9:39 AM
To: Armitage, Thomas
Subject: Connectivity Report Science Advisory Board Conference Calls on April 28 and May 2
Hi Dr. Armitage,
I would like to listen to the upcoming Water Body Connectivity Report conference calls to
 be conducted by the Science Advisory Board. Is there a call-in number for the calls
 scheduled for April 28 and May 2? I failed to see one in the Federal Register notice. At this
 time, I do not wish to comment or ask questions rather I simply would like to follow the
 conversation.
Thank you,
Brian
Brian S. Mast
Intergovernmental Sr. Specialist
San Antonio River Authority
100 E. Guenther St.
Off: (210) 302-3287
Cell: (210) 260-5039
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From: Armitage, Thomas
To: Sims, Michelle - South Pasture
Subject: RE: SAB Panel Public Teleconferences
Date: Friday, April 11, 2014 9:56:00 AM


Dear Ms. Sims,
 
Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board
 Water Body Connectivity Panel teleconferences that will be held on April 28th and May 2nd.  I will
 send the call-in number approximately one week prior to the April 28th call.
 
Individuals who wish to provide oral comments should contact me in writing (preferably via email)


 by April 23rd to be placed on the list of public speakers for the April 28th call.
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C. 20460
 
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C.  20004
 
 


From: Sims, Michelle - South Pasture [mailto:Michelle.Sims@mosaicco.com] 
Sent: Friday, April 11, 2014 8:15 AM
To: Armitage, Thomas
Subject: SAB Panel Public Teleconferences
 
Dr. Armitage,
 
Could you please assist me with the dial in number regarding the two public teleconferences (Apr 28/
 May1) of the SAB Panel to discuss its draft advisory report concerning the EPA document titled
 Connectivity of Streams and Wetlands to Downstream Waters: A Review and Synthesis of the
 Scientific Evidence.  I have located the agenda and materials, but have not found the proper
 number as of yet. Also, if a representative would like to register to make public comment, who
 would that individual contact?
 
Regards,
 
Michelle Sims
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Michelle Sims | Environmental Specialist
Mosaic Fertilizer, LLC | South Pasture Mine | 6209 N. CR 663 | Bowling Green, Florida 33834 
P: 863.375.4321 Ext. 275| C: 863.245.3089 | E: Michelle.Sims@mosaicco.com | W: www.mosaicco.com
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From: Armitage, Thomas
To: "LDRI461@ECY.WA.GOV"
Subject: Request for info. about SAB conference calls on connectivity report -Forwarding
Date: Thursday, April 03, 2014 4:58:00 PM


Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board


 Water Body Connectivity Panel teleconferences that will be held on April 28th and May 2nd. I will


 send the call-in number approximately one week prior to the April 28th call.
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
 20460
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004


From: Goodman, Iris 
Sent: Thursday, April 03, 2014 4:54 PM
To: Armitage, Thomas
Subject: Request for info. about SAB conference calls on connectivity report -Forwarding


From: Driscoll, Lauren (ECY) [mailto:LDRI461@ECY.WA.GOV] 
Sent: Thursday, April 03, 2014 3:57 PM
To: Goodman, Iris
Subject: SAB conference calls on connectivity report.
Hello Iris,
How do I receive information about the conference calls coming up on 4/28 and 5/2?
Thanks,
Lauren Driscoll
Lauren Driscoll | SEA - Wetlands Section Manager| WA State Dept of Ecology | 360-407-7045 |
 ldri461@ecy.wa.gov
This communication is public record and may be subject to disclosure as per the Washington State Public Records Act, RCW
 42.56.
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From: Armitage, Thomas
To: "Smith, Terrence P."
Subject: RE: Dial-in Info Request
Date: Tuesday, April 08, 2014 5:35:00 PM


Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board
 Water Body Connectivity Panel teleconferences that will be held on April 28th and May 2nd. I
 will send the call-in number approximately one week prior to the April 28th call.
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
 20460
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004
From: Smith, Terrence P. [mailto:Terrence.Smith@tufts.edu] 
Sent: Monday, April 07, 2014 9:35 PM
To: Armitage, Thomas
Subject: Dial-in Info Request
Good evening,
I am emailing to request the dial in information for the two public teleconferences (April 28 and May 2) to
 discuss the EPA's draft report on the scope of the Clean Water Act. I am a graduate student focused on
 water policy and am interested in listening in on the discussion. Thank you.
Best,
Terrence
Terrence P. Smith
MA, Law and Diplomacy | Candidate, 2014
The Fletcher School | Tufts University
P: 831-227-8464
E: Terrence.Smith@Tufts.edu
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From: Armitage, Thomas
To: "Linda M. Wilson"
Subject: RE: SAB Panel for the review of EPA water body connectivity report
Date: Tuesday, April 01, 2014 5:17:00 PM


Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board


 Water Body Connectivity Panel teleconferences on April 28th and May 2nd. I will send the call-in


 number approximately one week prior to the April 28th call.
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov


From: Linda M. Wilson [mailto:Linda.Wilson@ag.ny.gov] 
Sent: Tuesday, April 01, 2014 8:08 AM
To: Armitage, Thomas
Subject: SAB Panel for the review of EPA water body connectivity report
Good Morning,
I would like to attend the two public teleconferences of the SAB Panel for the Review of
the EPA Water Body Connectivity Report on April 28, 2014 and May 2, 2014.
Thank you.
Linda M. Wilson
NYS Office of the Attorney General
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From: FIEN, LLC - Jimmy Liu
To: liu@fien.com; "FIEN, LLC - Jack Cooper"
Cc: Armitage, Thomas; Alexander, Laurie
Subject: Update - Connectivity of Streams and Wetlands to Downstream Waters - The EPA Science Advisory Board Staff Office has scheduled two public teleconferences of the SAB


 Panel for April 28, 2014 and May 2, 2014 to discuss its draft advisory report concerning..
Date: Tuesday, April 01, 2014 5:20:11 PM


Update - Connectivity of Streams and Wetlands to Downstream Waters - The EPA Science Advisory Board (SAB) Staff Office
 has scheduled two public teleconferences of the SAB Panel for April 28, 2014 and May 2, 2014 to "... discuss its draft advisory
 report concerning the EPA document titled 'Connectivity of Streams and Wetlands to Downstream Waters: A Review and
 Synthesis of the Scientific Evidence (September, 2013 External Review Draft)' [which is intended] to summarize the current
 understanding about [the connectivity or isolation of streams and wetlands relative to large water bodies such as rivers, lakes,
 estuaries, and oceans], the factors that influence them, and the mechanisms by which connected waters, singly or in aggregate,
 affect the function or condition of downstream waters ..."
Document Title: The title of the April 1, 2014 EPA Federal Register Notice is "Notification of Two Public Teleconferences of the
 Science Advisory Board Panel for the Review of the EPA Water Body Connectivity Report"
The title of the September 24, 2013 EPA Federal Register Notice is "Notification of a Public Meeting of the Science Advisory Board
 Panel for the Review of the EPA Water Body Connectivity Report"
The title of the March 8, 2013 EPA Federal Register Notice is "Request for Nominations of Experts for a Science Advisory Board Panel
 To Review EPA's Draft Science Synthesis Report on the Connectivity of Streams and Wetlands to Downstream Waters"
Organization: The April 1, 2014, September 24, 2013 and March 8, 2013 Federal Register Notices were issued on March 26, 2014,
 September 17, 2013 and February 25, 2013, respectively, by Thomas H. Brennan who is the Deputy Director of the Staff Office of the
 EPA Science Advisory Board
Source: April 1, 2014, September 24, 2013 and March 8, 2013 EPA Federal Register Notices
Comments Due By: April 23, 2014
Web site: The April 1, 2014 EPA Federal Register Notice is posted at 
http://www.gpo.gov/fdsys/pkg/FR-2014-04-01/html/2014-07239.htm
The September 2013 External Review Draft titled "Connectivity of Streams and Wetlands to Downstream Waters: A Review and
 Synthesis of the Scientific Evidence" is posted at 
http://yosemite.epa.gov/sab/sabproduct.nsf/fedrgstr_activites/7724357376745F48852579E60043E88C/$File/WOUS_ERD2_Sep2013.pdf
The September 24, 2013 EPA Federal Register Notice is posted at 
http://www.gpo.gov/fdsys/pkg/FR-2013-09-24/html/2013-23198.htm
Information about the formation of this SAB Panel is available at 
http://yosemite.epa.gov/sab/sabproduct.nsf/fedrgstr_activites/Watershed%20Connectivity%20Report?OpenDocument
The March 8, 2013 EPA Federal Register Notice is posted at 
http://www.gpo.gov/fdsys/pkg/FR-2013-03-08/html/2013-05500.htm
Information about the EPA SAB is posted at 
http://www.epa.gov/sab
The previous FIEN message related to this topic is posted at 
http://www.fien.com/articleDisplay.php?id=27138
Contact: Questions about the public teleconferences may be directed to Dr. Thomas Armitage who is the Designated Federal Officer
 with the EPA Science Advisory Board Staff Office at 202 564 2155; e-mail: Armitage.Thomas@EPA.gov
Technical questions about the EPA draft report may be directed to Dr. Laurie Alexander who is with the National Center for
 Environmental Assessment, a unit of the EPA Office of Research and Development at 703 347 8630; e-mail:
 Alexander.Laurie@EPA.gov
##########
This article (#29230) was distributed by e-mail on April 1, 2014 to those whose names are on the FIEN, LLC Subject Matter
 Distribution Lists for Agricultural Research; Clean Water - Other; Government Administrative Actions; Life Cycle Assessment, Design
 for the Environment, and Pollution Prevention
-end-
 
The above information was sent to you by Jimmy Liu of the Food Industry Environmental Network, LLC ---  http://www.fien.com  --- 
 mobile: 240 476 5958 ---  e-mail: liu@fien.com
*   Messages prefaced with [SFM] are FIEN Shortened Messages which are distinguished from FIEN Traditional Messages as described
 at http://www.fien.com/SFM.php
*   The Searchable Index of Previously Distributed FIEN Messages is available at http://www.fien.com/login/logins.php?
RELOAD=/search_article.php
*   Please take the time to respond to our Feedback Survey at http://www.fien.com/survey.php 
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From: Armitage, Thomas
To: "Kenny Carothers"
Subject: RE: EPA Water Body Connectivity Report conference call
Date: Tuesday, April 01, 2014 5:34:00 PM


Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board


 Water Body Connectivity Panel teleconferences on April 28th and May 2nd. I will send the call-in


 number approximately one week prior to the April 28th call.
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov


From: Kenny Carothers [mailto:KCarothers@swca.com] 
Sent: Tuesday, April 01, 2014 10:54 AM
To: Armitage, Thomas
Subject: EPA Water Body Connectivity Report conference call
Can you please instruct me as to where I can find the call in number for the calls on 4/28 and 5/2
 regarding the Panel for the Review of the EPA Water Body Connectivity Report, Panel for the
 Review of the EPA Water Body Connectivity Report?
Thank you,
Kenny Carothers
Kenny Carothers
Strategic Growth Director


SWCA Environmental Consultants
4407 Monterey Oaks Boulevard
Building 1, Suite 110
Austin, TX 78749
P 512.476.0891 x5201 | F 512.476.0893 | M 512.800.9895
kcarothers@swca.com
SWCA 2c logo centered_a


Visit Our Website: http://www.swca.com
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn: http://www.linkedin.com/company/swca-environmental-consultants
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From: Armitage, Thomas
To: Tollenaere, Keith
Subject: RE: SAB Public Teleconferences re: Stream/Wetland Connectivity
Date: Thursday, April 03, 2014 9:20:00 AM


Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board


 Water Body Connectivity Panel teleconferences to be held on April 28th and May 2nd.  I will send the


 call-in number approximately one week prior to the April 28th call.
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
 20460
 
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C.  20004
 


From: Tollenaere, Keith [mailto:Keith_Tollenaere@golder.com] 
Sent: Wednesday, April 02, 2014 8:33 AM
To: Armitage, Thomas
Subject: SAB Public Teleconferences re: Stream/Wetland Connectivity
 
Dr. Armitage,
 
I understand that there will be two public teleconferences held on April 28 and May 2 to discuss the
 connectivity of streams and wetlands to downstream waterways.  You are listed in the Federal
 Register as the individual to contact for further information, so I am writing to request the
 teleconference call-in number and a call agenda, if there is one at this time. 
 
Thank you,
Keith
 


Keith Tollenaere | Senior Project Ecologist | Golder Associates Inc.        
15851 South US 27, Suite 50, Lansing, Michigan, USA 48906        
T: +1 (517) 482-2262 | D: +1 517 482-2262 | F: +1 (517) 482-2460 | C: +1 989 400-7703 | E:
 Keith_Tollenaere@golder.com | www.golder.com             


Work Safe, Home Safe  
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This email transmission is confidential and may contain proprietary information for the exclusive use of the intended recipient. Any use,
 distribution or copying of this transmission, other than by the intended recipient, is strictly prohibited. If you are not the intended recipient,
 please notify the sender and delete all copies. Electronic media is susceptible to unauthorized modification, deterioration, and
 incompatibility. Accordingly, the electronic media version of any work product may not be relied upon.    


Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation.    


Please consider the environment before printing this email.    
 








From: Castillo, Amparo
To: Armitage, Thomas
Cc: Akram, Assem
Subject: Your FR (ID# 1712) for Docket OA-2013-0582 has been published
Date: Tuesday, April 01, 2014 9:51:36 AM


Good morning,
 
Your Federal Register for docket OA-2013-0582 has been posted.  The FR should
 momentarily be available to the public in Regulations.gov.
 
I put April 23, 2014 for the comment end date. Late me know if that’s correct.
 


Regards,


Ms. Amparo Castillo
OECA/OEI/ORD Docket Manager
OAR/OW Assistant Docket Manager
USEPA Docket Center
ASRC Federal - Contractor
 
WJC-West, Room 3337, MC 28221T
Phone: 202-566-1743
Email: castillo.amparo@epa.gov
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From: Armitage, Thomas
Cc: adr79@cornell.edu; Goodman, Iris
Bcc: aaldous@tnc.org; Genevieve.Ali@ad.umanitoba.ca; dallan@umich.edu; leebenda@earthsystems.net;


 emily.bernhardt@duke.edu; rpb2@psu.edu; kurtf@warnercnr.colostate.edu; fennessym@kenyon.edu;
 mgooseff@engr.colostate.edu; jwharvey@usgs.gov; ljohnson@d.umn.edu; josselyn@wra-ca.com;
 kalinla@auburn.edu;  kkolm@mines.edu; judymeye@gmail.com; hassy@cox.net;
 dtpatten@montana.edu; mrains@usf.edu; krr@ufl.edu; rosimarshalle@caryinstitute.org;
 jack.stanford@umontana.edu; sullivan.191@osu.edu; tank.1@nd.edu; maury.valett@umontana.edu;
 ellenw@cnr.colostate.edu


Subject: Agenda for SAB Connectivity Panel Teleconferences on April 28th and May 2nd
Date: Wednesday, April 02, 2014 4:20:00 PM
Attachments: Agenda_April 28 and May 2 Teleconferences.pdf


Dear Panel Members,
 


Attached is the agenda for the upcoming teleconferences on April 28th and May 2nd  (1:00 -5:00 p.m.
 Eastern Time) to discuss the Panel’s draft report. The purpose of the calls is to discuss the draft
 report  and reach agreement on any changes needed.  The call-in number for both teleconferences
 is 1-866-299-3188 and the conference code is 2023439995# . Please send me your comments on


 the Panel’s draft report by April 18th.
 
Please also send me a reply confirming that you have received the draft report (sent to you in my
 email of March 26) and the teleconference agenda.  Thanks very much.
 
Regards,
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 


From: Armitage, Thomas 
Sent: Wednesday, March 26, 2014 10:53 AM
Cc: 'adr79@cornell.edu'; Brennan, Thomas; Goodman, Iris; Armitage, Thomas
Subject: Action requested: Please review the SAB Connectivity Panel's draft report
 
Dear SAB Connectivity Panel Members,
 
Dr. Rodewald has asked me to send you the attached draft of the SAB Connectivity Panel’s report for
 review. The charge question responses developed by the lead writers have been incorporated into
 the report and a draft letter to the EPA Administrator and executive summary have been included.


 Please review the draft report and send me your comments by Friday, April 18th.  I will compile the


 Panel’s comments for your discussion on the public teleconferences to be held on April 28th  and


(b) (6)
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U.S. ENVIRONMENTAL PROTECTION AGENCY  



SCIENCE ADVISORY BOARD 



 



Panel for the Review of the EPA Water Body Connectivity Report 



Public Teleconferences  



April 28, 2014, 1:00 – 5:00 p.m. (Eastern Time) 



May 2, 2014, 1:00 – 5:00 p.m. (Eastern Time) 



          



AGENDA  



 



Purpose:  To discuss the Science Advisory Board (SAB) Panel’s draft report on the review of the 



EPA document Connectivity of Streams and Wetlands to Downstream Waters: A Review and 



Synthesis of the Scientific Evidence (September, 2013 External Review Draft, EPA/600/R-11/098B) 



 



Monday, April 28, 2014 



 



1:00 p.m. Convene Teleconference Dr. Thomas Armitage 



Designated Federal Officer 



   



1:05  p.m. Purpose of the Teleconference and 



Review of Agenda 



Dr. Amanda Rodewald, 



Chair 



SAB Panel for the Review of 



the EPA Water Body 



Connectivity Report 



   



1:15 p.m. EPA Remarks Dr. Jeffrey Frithsen, Senior 



Scientist and Special Project 



Coordinator 



National Center for 



Environmental Assessment, 



EPA Office of Research and 



Development 



 



Dr. Laurie Alexander, 



Research Ecologist 



National Center for 



Environmental Assessment, 



EPA Office of Research and 



Development 



   



1:30 p.m. Public Comments Registered Speakers 



   



2:30 p.m. Discussion of the Panel’s Draft Report Dr. Rodewald and Panel 



Members 



  Section 3.1 



Response to Charge Question 1 
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 Section 3.2  



Response to Charge Question 2 



 



 Sections 3.3 and 3.4 



Responses to Charge Questions  



3(a) and 3(b)  



 



 



4:50 p.m. Summary of Action Items Dr. Rodewald 



   



5:00 p.m. Recess  



 



 



Friday, May 2, 2014 



 



1:00 p.m.  Convene Teleconference Dr. Thomas Armitage 



Designated Federal Officer 



   



1:05  p.m. Purpose of the Teleconference and 



Review of Agenda 



Dr. Amanda Rodewald, 



Chair 



SAB Panel for the Review of 



the EPA Water Body 



Connectivity Report 



   



1:15 p.m. Discussion of the Panel’s Draft Report Dr. Rodewald and Panel 



Members 



   



  Sections 3.5 and 3.6 



      Responses to Charge Questions 



      4(a) and 4(b) 



 



 Sections 3.7 and 3.8  



Responses to Charge Question 5(a) 



and 5(b) 



 



 Executive Summary 



 



 Letter to the Administrator 



 



   



4:50 p.m. Action Items and Next Steps Dr. Rodewald 



   



5:00 p.m. Adjourn  



 












 May 2nd (1:00 -5:00 p.m. Eastern Time).  The call-in number for both teleconferences is 1-866-299-3188 and
 the conference code is 2023439995#. 
 
On the upcoming teleconferences we will discuss the draft report and focus on substantive issues
 that: may lack consensus, be inaccurate or problematic, need additional explanation or context, or
 need to be added. We will also discuss the executive summary and the letter to the Administrator. 
 The letter to the Administrator is usually read by EPA senior managers, the executive summary is
 usually read by technical managers, and the body of the of the report is read by the EPA technical
 staff. In your review, please consider whether the appropriate points are included, with the
 appropriate level of detail, in those respective parts of the report.  Please also consider whether the
 recommendations listed as bullets at the end of each section of the report represent the Panel’s key
 recommendations. I have attached both PDF and Word files containing the draft report.  If you wish
 to provide editorial comments that do not have to be discussed, please also send them to me so
 they can be incorporated into the report.
 
After the Panel reaches consensus on its draft report, the report will be sent to the chartered SAB
 for quality review. The chartered SAB quality review is focused on four areas: whether the charge
 questions were adequately answered, whether there were any technical errors or omissions in the
 report or issues that were inadequately dealt with, whether the report was clear and logical, and
 whether the conclusions and recommendations were supported by the body of the report. After the
 chartered SAB approves the report, it will be transmitted to the Administrator.
 
The EPA has released its proposed rule clarifying the definition of waters of the United States under
 the Clean Water Act and, as indicated at the Panel meeting in December, we are providing it to you.
 The proposed rule is available on the EPA website at the following URL:   www.epa.gov/uswaters .
 
I will send you the agendas for the upcoming teleconferences and any public comments that are
 submitted for your consideration. Please feel free to contact me if you have questions.
 
Regards,
 
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
 20460
 
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C.  20004



http://www.epa.gov/uswaters

mailto:armitage.thomas@epa.gov





 
 
 
 
 
 
 












From: Armitage, Thomas
To: Flowers, Patrick I
Subject: RE: SAB Teleconferences
Date: Tuesday, April 01, 2014 5:16:00 PM


Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board


 Water Body Connectivity Panel teleconferences on April 28th and May 2nd.  I will send the call-in


 number approximately one week prior to the April 28th call.
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
 
 


From: Flowers, Patrick I [mailto:patrick.flowers@xcelenergy.com] 
Sent: Monday, March 31, 2014 4:32 PM
To: Armitage, Thomas
Subject: SAB Teleconferences
 
Dear Dr. Armitage,
 
Would you please send to me the conference call information for the SAB public teleconferences
 regarding the “Connectivity” report?  I would like to participate in the April 28th call.  I checked EPA’s
 SAB website but no data was yet available.
 
Thank you,
Patrick Flowers
Manager, Water Quality
Xcel Energy, Inc.
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From: Armitage, Thomas
To: "Randy"
Cc: "Leslie Kaufman (leslie@kansasco-op.coop)"; "Ronald Seeber"
Subject: RE: EPA Waters of the US Conference Call Information
Date: Monday, April 07, 2014 2:44:00 PM


Dear Mr. Stookey,
Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board
 Water Body Connectivity Panel teleconferences to be held on April 28th and May 2nd. I will send
 the call-in number approximately one week prior to the April 28th call.
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov


From: Randy [mailto:Randy@kansasag.org] 
Sent: Monday, April 07, 2014 12:03 PM
To: Armitage, Thomas
Cc: Leslie Kaufman (leslie@kansasco-op.coop); Ronald Seeber
Subject: EPA Waters of the US Conference Call Information
Mr. Armitage,
Please provide me with the call-in information for EPA’s conference calls scheduled for April 28,
 2014 and May 2, 2014 on the SAB Panel’s draft report on the review of the EPA document -
 Connectivity of Streams and Wetlands to Downstream Waters: A Review and Synthesis of the
 Scientific Evidence.
Any member of the public wishing to obtain information concerning the public teleconferences may contact Dr.
 Thomas Armitage, Designated Federal Officer (DFO), EPA Science Advisory Board Staff Office (1400R), U.S.
 Environmental Protection Agency, 1200 Pennsylvania Avenue NW., Washington, DC 20460; via telephone at (202)
 564-2155 or via email.
Regards,
Randy
Randy E. Stookey, esq.
Vice President and General Counsel
Kansas Grain and Feed Association
Kansas Agribusiness Retailers Association
Kansas Association of Ethanol Processors
816 SW Tyler, Topeka, Kansas 66612
P: 785.234.0461 | c: 785.220.5211 | f: 785.234.2930
randy@kansasag.org
Serving Agribusiness Since 1896.
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From:  on behalf of Robert P. Brooks
To: Genevieve Ali; Mike Josselyn; ljohnson@d.umn.edu; rpb2@psu.edu; emily.bernhardt@duke.edu;


 mgooseff@engr.colostate.edu; hassy@cox.net
Cc: Armitage, Thomas; Goodman, Iris; adr79@cornell.edu
Subject: Biological citations for consideration by writing team for EPA"s SAB draft report - Connectivity...
Date: Monday, April 07, 2014 4:26:05 PM
Attachments: 2-EPA Connectivity Rept Comments-Ducks Unlimited-Docket ID No. EPA-HQ-OA-2....pdf


3-Wetland Connectivity references from Ducks Unlimited.docx
4-WetlandConnectivityAndresCompilation.docx
5-Rainwater Basin references - mostly birds.doc
6-Randall et al 2011 radar wintering waterfowl.pdf
7-Cox and Afton 1996 Pintail roost wintering LA.pdf
8-Cox and Afton 1997 Pintails movts wintering LA.pdf
9-Boltz&Stauffer 1989 fish use of wetlands PA.pdf
10-Julian et al. 2013 Amphibs & Reps Chap9.pdf
11-O"Connell et al. 2013 Birds Chap8.pdf
12-Yetter 2013 Macroinvertebrates Chap10.pdf
14-Leibowitz&Brooks 2008 Hydro&LandscConnec Vernal Pools Chap3 CRC.pdf
15-Brooks and Serfass 2013 Wetland Wildlife Chap7.pdf


Hi all - This took longer than expected, but I am attaching many documents that contain
 relevant information confirming the extensive use of various biological taxa that connect
 streams and wetlands. This information is intended for the SAB's primary writing team that is
 revising the draft report on "Connectivity of streams and wetlands to downstream waters ..."
 (not our convened review panel). Some of the papers, chapters, and/or letters contain literally
 dozens of primary literature citations, even though the publications themselves may be book
 chapters or reports. Where possible, I have attempted to direct the writing team to particular
 sections, but not to the extent I had hoped. Thus, there is still a fair amount of sifting that
 needs to be done, although the titles can be quite instructive. 


The evidence of connectivity for multiple taxa is overwhelming, and should be summarized
 for the next version of the report.  I can interpret some of the publications for the writing team
 should they have specific questions.  I acquired this information either through my own
 knowledge of the literature, or based on a request I made to Dr. Scott Yaich of Ducks
 Unlimited on behalf of our panel, specifically for this purpose. Best, Rob


Robert P. Brooks, Ph.D.,


Director of Riparia


Professor of Geography and Ecology


302 Walker Building


Pennsylvania State University


University Park, PA   16802


Ph:814-863-1596


Fax:814-863-7943


Email:rpb2@psu.edu


www.riparia.psu.edu


 copyrighted attachment withheld


 copyrighted attachment withheld


copyrighted attachment withheld
copyrighted attachmebnt withheld


copyrighted attachment withheld


copyrighted attachment wihheld
copyrighted attachment withheld


copyrighted attachment wihheld
copyrighted attachment wihheld
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November 6, 2013 



 



Science Advisory Board Review Panel 



Attn: Dr. Thomas Armitage, Designated Federal Officer (DFO) 



EPA Science Advisory Board Staff Office (1400 R) 



U.S. Environmental Protection Agency 



1200 Pennsylvania Avenue NW 



Washington, DC 20460 



 



 



Re:  Comments of Ducks Unlimited, Inc. on Connectivity of Streams and 



Wetlands to Downstream Waters: Docket ID No. EPA-HQ-OA-2013-0582 



 



 



Dear Dr. Armitage: 



 



Ducks Unlimited (DU) is a non-profit organization whose mission is to conserve, 



restore, and manage wetlands and associated habitats for North America's waterfowl, 



and for the benefits these resources provide other wildlife and the people who enjoy 



and value them.  Our organization was founded in 1937 by farsighted sportsmen 



conservationists committed at the outset to grounding the organization’s conservation 



activities in the best available science.  That commitment has served DU well for over 



75 years, and we have grown from a handful of people to an organization of over 



1,000,000 supporters who now make up the largest wetlands and waterfowl 



conservation organization in the world.  With our many private and public partners 



we have conserved over 13 million acres of habitat for waterfowl and associated 



wildlife in the U.S., Canada, and Mexico.   



 



As a science-based conservation organization, every aspect of our habitat 



conservation work is rooted in the fundamental principles of scientific disciplines 



such as wetland ecology, waterfowl biology, hydrology, and landscape ecology.  A 



number of wetland and waterfowl scientists are on staff who have decades of 



collective experience in research and management directly and indirectly related to 



wetlands and the topic of the draft report, Connectivity of Streams and Wetlands to 



Downstream Waters: A Review and Synthesis of the Science.  It is from that 



perspective that we submit the following comments and examples of additional peer 



reviewed citations, primarily focused on wetlands and their connectivity to 



downstream waters, for consideration by the Scientific Advisory Board (SAB) and 



the SAB panel of external peer reviewers.  



  



Our comments, perspectives, and/or additional literature citations are offered under 



the following headings: 
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 General Comments on the EPA’s Science-Based Approach 



 Overall Clarity and Technical Accuracy of the Draft Report 



 Two Fundamental Principles:  Watersheds and Aggregation 



 The Report’s Conceptual Framework 



 Comments on Specific Aspects of the Report and Additional Citations 



o Riparian and Floodplain Wetlands 



o Prairie Pothole Case Study and Related Connectivity 



o Birds as an Avenue of Connectivity 



o Unidirectional Wetlands and Generalization of Major Conclusions 



o Case-by-Case Analysis of Connectivity 



 



 



General Comments on the EPA’s Science-Based Approach 



 



Ducks Unlimited applauds the Environmental Protection Agency’s (EPA) basic approach of 



compiling and synthesizing the science relevant to the question of the connectivity between 



streams, wetlands, and larger downstream waters.  As indicated by the report’s consideration of 



more than 1,000 peer reviewed publications, there is a massive, and rapidly growing, body of 



science that provides information regarding the types and degrees of connectivity among these 



water bodies.  The national objective of “restor[ing] and maintain[ing] the chemical, physical, 



and biological integrity of the Nation’s waters” can successfully be addressed only by using 



policies that are developed and implemented from a foundation built upon the best available 



science.  From that perspective, the draft report does an excellent job of synthesizing the science 



that demonstrates the degree of interconnectedness among all these waters, and the influence that 



streams and wetland have on downstream waters.  Ducks Unlimited strongly supports the EPA’s 



“science first” approach in tackling this challenging issue. 



 



 



Overall Clarity and Technical Accuracy of the Draft Report 



 



Ducks Unlimited commends the authors on the broad scope and strength of the science brought 



to bear on the fundamental question of connectivity.  The report is generally clear and 



understandable, and provides extensive documentation in support of its findings and conclusions 



regarding the types and degrees of connections that exist between streams and wetlands, and 



rivers, estuaries, and other downstream waters.  In general, the report makes clear the fact that 



the chemical, physical and biological integrity of downstream waters are dependent upon the 



integrity of the upstream and upslope components of the interconnected water resources of the 



landscape.  



 



Overall, we find the report’s conclusions generally appropriate and accurate in light of the 



report’s contents.  In some cases, however, and in light of the cumulative weight of the science 



and principles involved, the authors seemed hesitant to draw generalized conclusions as broad as 



the weight of the science would allow.  We expand upon this further below.  However, in no case 



did we note instances in which the conclusions regarding connectivity were extended beyond 



those which are justified by the science compiled in the report. 
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Two Fundamental Principles: Watersheds and Aggregation 



 



We were pleased that the report explicitly recognized the importance and appropriateness, in the 



scientific context, of two inter-related principles that are key to assessing the connectivity of 



wetlands (and streams) and downstream waters.  The first of these is the principle that 



watersheds should serve as the geographic basis for assessing the biological, physical and 



chemical connections among these types of waters within a landscape or region.  This is 



recognized, and borne out by the compiled science and in numerous and diverse contexts 



throughout the report, and thereby underscores that this is a foundational principle for evaluating 



connectivity of wetlands with other waters within any given landscape or regional context.  



Watersheds exist at various scales, of course, and the most appropriate scale of watershed for any 



particular policy should be carefully considered within the context and scale of the policy under 



development or implementation.      



 



The second basic principle, operating in tandem with the watershed basis for evaluating 



connectivity of wetlands and other waters, is that of aggregation.  The report recognizes that in 



many cases connections with significant consequences for the biological, chemical and physical 



integrity of downstream waters exist, but are sometimes expressed in measurable terms only at 



the landscape level when the wetlands are considered in the aggregate.  For example, the loss of 



one small, prairie pothole wetland may not have a demonstrably significant effect on large 



downstream waters such as the Mississippi or Red River.   



 



When the aggregate impacts of the drainage and/or filling of pothole and other wetlands in the 



watershed is considered, however, the integrity of downstream waters can be demonstrated to be 



significantly impaired.  One of the best examples of this principle is perhaps the Gulf of 



Mexico’s expansive hypoxic zone, which is an impairment of a downstream water that is not the 



result of a single small (or even large, in this case) project or occurrence, but is rather a reflection 



of the cumulative impact of losing thousands of small wetlands throughout the Mississippi River 



watershed.  While the hypoxic zone is a notable example of this principle at work at the largest 



scale, the report references numerous citations which either individually, or taken together, 



illustrate the importance of this principle at every scale.  We offer in the context of our specific 



comments below several recent citations not currently referenced in the report, and that further 



illustrate the importance of the interrelated principles of aggregation on a watershed basis to 



appropriately assess connectivity among wetlands and other waters. 



 



Report’s Conceptual Framework 
 



In general, we commend the authors for devising a useful conceptual framework for assessment 



of connectivity.  While novel, the framework of “unidirectional” and “bidirectional” for wetlands 



has utility for describing the broad, landscape settings within which wetlands occur in relation to 



larger, downstream waters.  The limitation of the “unidirectional” category, however, is that this 



broad category includes the vast majority of the nation’s wetlands, and includes an extremely 



diverse range of wetland types.  We appreciate that the report recognizes this limitation, and that 



the need to consider this issue at the national scale has also constrained the scope of the general 



conclusions drawn with respect to this one, broad, diverse suite of wetland types. 
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We were pleased to see the completeness of the consideration of the types of connectivity that 



exist between wetlands and downstream waters.  For example, from a scientific perspective, it is 



important to recognize that downstream waters are often connected to wetlands, both 



unidirectional and bidirectional, via groundwater, and that these connections can result in 



impacts to the integrity of downstream waters as a consequence of actions taken that affect the 



integrity of the wetlands. 



 



In addition, artificial connections that are occurring with increasing frequency and scope are 



clearly recognized in the report as an avenue of connectivity and impacts.  For example, the 



connectivity provided by digging drainage ditches that connect geographically isolated wetlands 



with road ditches, which in turn serve as the functional equivalent of headwater streams and 



ultimately carry water (along with sediments and chemical constituents) to downstream waters 



has significant consequences for the larger flowing waters.  These examples illustrate the 



importance of considering the full array of connections that exist between wetlands and other 



waters, and the report’s conceptual framework does a good job of identifying and describing 



these connections. 



 



The treatment of “connectivity and isolation” is an important inclusion in the conceptual 



framework.  As indicated in the report, so-called “geographically isolated wetlands” are very 



often not hydrologically isolated from other waters, and in virtually all cases could be considered 



“connected” by virtue of their isolation.  Although from a non-scientific perspective that 



relationship may not be intuitive, the ability of these types of wetlands to retain water that would 



otherwise flow to downstream waters and thereby increase flood flows, for example, is an 



important type of connectivity between these wetlands and the downstream waters.  Also, when 



wetlands of this type are drained, flows toward downstream waters will by definition be 



increased.  Of course, the degree to which those downstream waters and flows are affected is a 



function of many factors specific to the situation.  Nevertheless, it is important that the 



relationships of “isolation” and “connectivity” be included in the conceptual framework. 



 



While we were pleased to see the breadth and comprehensiveness of the avenues of connectivity 



structured within the conceptual framework, we were disappointed with the depth of the 



treatment of the section related to the connectivity provided by “biota” (see page 3-47).  In 



contrast to the other types of connectivity discussed, this discussion included less than a single 



page.  The extent and breadth of perspectives offered in this treatment of biological connectivity 



seems relatively minimal in the context of the remainder of this section.  We offer additional 



perspective in our specific comments below, and encourage that the final draft include an 



expanded treatment of the “biota” portion of the conceptual framework. 



 



Comments on Specific Aspects of the Report and Additional Citations 



 



Riparian and Floodplain Wetlands:  The section of riparian and floodplain wetlands, i.e., those 



occurring in a bidirectional landscape context, is generally strong and comprehensive.  In light of 



the evidence provided by the compilation of the relevant science of this section, we found the 



overarching conclusion that “wetlands and open-waters in landscape settings that have 



bidirectional hydrologic exchanges with streams or rivers, (e.g., rivers and open-waters in 



riparian areas and floodplains), are physically, chemically, and biologically connected with 
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rivers…,” to be both accurate and appropriate. 



 



That being said, we would encourage the SAB’s panel of external reviewers to consider 



providing additional emphasis to palustrine forested wetlands, i.e., bottomland hardwood forests.  



Although not exclusive to the bidirectional context, most of these wetlands likely exist within 



this setting.  We believe that this additional focus and attention is warranted by several factors.  



First, the U.S. Fish and Wildlife Service’s most recent wetland status and trends report (covering 



the 2004-2009 time period; Dahl 2011) indicated that 50% of the remaining wetlands in the 



lower 48 states were palustrine forested wetlands.  This fact in itself warrants that additional 



attention be focused in the report on this wetland type.  However, Dahl (2011) also pointed out 



that the nation was losing over 140,000 acres of these wetlands annually during these years, a far 



greater rate of loss than for any other wetland type. 



 



We recognize that the issue of connectivity as it relates to these wetlands would largely be 



captured within the discussion and conclusions within the riparian and floodplain section of the 



report.  However, many readers of this report (given the extent to which it will be used by non-



scientists in the formulation of policy recommendations) will not immediately think of this 



wetland type when reading the section on floodplain wetlands, even though they are in fact a 



dominant component of the wetlands within that landscape setting.  This is most likely related to 



the often infrequent flood duration and frequency of forested wetlands.  Our sense in reading this 



section of the report is that most non-scientists will likely think of more aquatic environments 



such as oxbow lakes when considering “floodplain wetlands.”  This common perception will be 



fostered by the inclusion of the case study on “oxbow lakes.”         



                                                  



Given (1) the prominence of palustrine forested wetlands among wetlands in the U.S., and 



particularly those occurring in the bidirectional setting, (2) their current exceptional rate of loss, 



and (3) common misunderstandings of their status as a wetland type, we would encourage that 



this wetland type specifically be given greater prominence in the final report.  To that end, we 



would also suggest that a case study on “bottomland hardwood wetlands” be developed and 



added to the report.         



 



Furthermore, there is an extensive literature with respect to bottomland hardwood floodplain 



wetland function and connectivity, and we would encourage that the final report ensure a more 



comprehensive review of this body of work.  In particular, a special issue of the Wetlands journal 



(Volume 16, Issue 3, 1996), much of which was dedicated to a suite of in-depth studies led by 



the Corps of Engineers of the Cache River in Arkansas, would be an excellent starting point.  



This special issue included a series of papers on a variety of individual subjects relating to 



connectivity, including denitrification, phosphorus removal, sediment retention, fish 



communities and floodplain ecology, and groundwater flow, among others.  One citation not 



included in the current report, for example, is Gonthier’s (1996) paper on ground-water-flow 



conditions within a bottomland hardwood wetland,” but other related papers in that issue seem 



also to not have been addressed.  The report’s conclusions and utility with respect to this 



important class of wetlands could be further strengthened by providing more explicit prominence 



can comprehensive treatment. 
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Prairie Pothole Case Study and Related Connectivity:  In light of the central importance of the 



Prairie Pothole Region (PPR) to maintaining continental levels of a number of species of 



waterfowl, this case study is of particular interest and importance to Ducks Unlimited.  It is also 



one of the regions and wetland types with which DU scientists are most familiar.  In addition, 



given the very high densities of wetlands in some portions of this landscape, prairies potholes 



would seem to offer one of the clearest opportunities for demonstrating the variety and degree of 



linkages that exist between geographically isolated wetlands and downstream waters. 



 



We agree in principle with the section’s final conclusion that, “given evidence in the current 



literature, however, when proper climatic or topographic conditions occur, or biotic communities 



are present that promote potential or observed connections, measurable influence on the physical, 



chemical, and biological condition and function of downstream waters is highly likely.”  In light 



of the highly dynamic nature of the PPR, climatically, hydrologically, and biologically, the 



conditional statements contained within the conclusion are typically fulfilled at some point over 



the span of decades over which this dynamism occurs.  It is also self-evident and intuitive, in 



viewing satellite images of large portions of the PPR in which prairie potholes are a key 



component of the landscape, that these wetlands as a class and in the aggregate exert a 



significant influence on downstream waters.  As described in the report, some of the most 



important of these impacts would be a consequence of the geographic isolation of many of them. 



 



This case study can be strengthened by including some of the more recent literature regarding the 



role of isolated prairie pothole wetlands in watershed hydrology in the PPR, for example, relative 



to new theories, and related evidence, dealing with dynamic contributing area and the role of 



distributed storage, i.e., isolated wetlands and wetland drainage (Huang et al. 20111; Shaw et al. 



2012; Shaw et al. 2013).  Although alluded to throughout the case study, the geographic isolation 



is one of their most important characteristics, and directly results in their ability to serve as water 



sinks and chemical (nutrient and other pollutant) traps and thereby positively influence the 



integrity of downstream waters.  This feature should be emphasized to adequately represent the 



value and connectivity of geographically isolated prairie wetlands, as highlighted by Mitsch and 



Day (2006), Wang et al. (2010), Yang et al. (2010), and Schottler et al (2013).                        



 



An example of further evidence of this type of connectivity, and the degree of impact on large, 



important downstream waters, is described in a series of publications related to Lake Winnipeg 



and portions of its watershed.  Lake Winnipeg, is located in Manitoba, Canada, and includes a 



watershed that spans nearly 1 million km
2
, covering parts of Alberta, Saskatchewan, Manitoba 



and Ontario in Canada, and portions of Montana, North Dakota, South Dakota, and Minnesota in 



the U.S.  The watershed drains 90% of the agricultural land in Canada, with the vast majority 



encompassed within the Prairie Pothole Region where in excess of 450,000 ha of wetlands have 



been lost over the last 40-60 years.  Specifically, in the Red River basin which delivers the 



majority of the nutrients to Lake Winnipeg, over 50% of the wetlands have been eliminated in 



the U.S. portion f the watershed (Schindler et al. 2012), with as much as 90% loss or more in 



portion of the Red River watershed in Canada (Hanuta 2001).  Over this same time frame, the 



runoff:precipitation ratio has increased dramatically (Ehsanzadeh et al. 2011), likely due to the 



synergistic interaction of increased drainage (i.e., increased hydrologic connectivity) and 



precipitation.  Increases in flooding and water yield have been directly linked to increased 



phosphorus export in the Lake Winnipeg watershed (Environment Canada and Manitoba Water 











7 



 



 



Stewardship, State of the Lake Report 2011) and demonstrate the ability for isolated wetlands, in 



the aggregate and at the level of the watershed, to affect the integrity of one of the world’s 



largest lakes.  We encourage the review and incorporation of the science described in the 



literature cited above and related literature, to strengthen the report’s synthesis of prairie pothole 



related information and the related conclusions. 



 



Birds as an Avenue of Connectivity:  Although the report synthesizes much information 



regarding connectivity of wetlands and streams with downstream waters, we were disappointed 



by the sparse consideration of birds (and larger, relatively mobile vertebrates other than fish) as 



an avenue of biological connectivity.  The report includes only about 18 mentions of birds, and 



the most frequent mention was that birds can serve as a vector or mechanism of transport of 



seeds, vegetative material, and invertebrates between waters.   



 



We fully understand the constraints that will be imposed by the policy context within which this 



scientific information about connectivity will be used, but we maintain that almost entirely 



ignoring birds as avenues of connectivity, in and of themselves, represents a mistaken and overly 



constricted view of connectivity.  We strongly encourage the panel to re-consider the perspective 



that birds can serve as independent avenues of connectivity within the existing policy constraints, 



and to include in the final report additional treatment of birds.  We describe below, and provide 



citations, with respect to one perspective that illustrates clearly how birds can be viewed as 



providing biological connectivity. 



 



We recognize and accept that migrating birds, i.e., birds in the process of their seasonal 



migration, cannot be used, within existing policy, as surrogate evidence of connectivity between 



wetlands and downstream waters.  Migrating birds often move thousands of miles, sometimes in 



the course of a few days, and often stop in many wetlands as well as downstream waters for short 



periods of times.  While birds, such as waterfowl, may use and be dependent upon a range of 



wetlands and other waters over the course of their annual life cycle and extensive migratory 



range, we accept that this type and level of connectivity is currently precluded from being used 



within the existing national policy framework. 



 



In the context of establishing a science-based, biological basis for connectivity, however, a 



migrating bird and a migratory bird are two different entities.  We understand that, for example, 



a redhead duck migrating from its breeding habitat in North Dakota and stopping for a short time 



at a wetland in central Iowa on its way to its wintering ground on the Texas Gulf coast cannot in 



and of itself be used to demonstrate, within the existing policy framework, connectivity between 



the Iowa wetland and other waters.  However, when a migratory bird (a formal, legal designation 



of a large category of birds based upon their inclusion in 4 bilateral treaties between the U.S. and 



Canada, Mexico, Japan, and Russia, and formally included in the protections of the Migratory 



Bird Treaty Act, as differing from resident or non-migratory species) like the redhead can be 



shown to be dependent upon both navigable waters and physically non-proximate waters within a 



season and within a relatively local or regional context, use by migratory birds should indeed 



contribute to the establishment of connectivity between wetlands and downstream waters.  In 



such cases, if the wetlands were to be drained, the biological integrity of the downstream water 



would be impaired because the species could no longer exist in the region.  In instances such as 
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this, the bird species provides a very real avenue of connectivity which affects the integrity of the 



larger, downstream water. 



           



Wintering redheads and lesser scaup provide excellent examples of this perspective on biological 



connectivity provided by birds.  Approximately 80% of the entire North American population of 



redheads winters in estuaries of the Gulf of Mexico, most in the Laguna Madre of Texas and 



Tamaulipas, Mexico (Adair et al. 1996; Ballard et al. 2010).  They forage almost exclusively on 



shoalgrass in the hypersaline lagoon, essentially a part of the Gulf of Mexico (Ballard et al. 



2010).  Large numbers of lesser scaup also winter in the Gulf Coast region, and generally forage 



on invertebrates in the saline and brackish marshes and offshore habitats of Texas and Louisiana 



(McMahan 1970).  Large concentrations of diving ducks in the region, including these two 



species, also make daily use of inland, coastal freshwater ponds in order to flush out the salt 



loads ingested while feeding in the saline habitats (Adair et al. 1996; Ballard et al. 2010).  While 



both studies found that redheads and scaup tended to make greater use of wetlands that were in 



closer proximity to the coast when they were available, they flew much farther inland during dry 



years to acquire freshwater because they require the fresh water to survive.  Adair et al. (1996) 



found that redheads used geographically isolated wetlands up to 13 miles inland, and scaup used 



wetlands up to 33 miles from the coastal navigable waters.  Thus, these researchers and others 



(e.g., Woodin 1994) concluded that these migratory bird species are dependent upon both the 



downstream water (i.e., the Laguna Madre and Gulf of Mexico and the inland, geographically 



isolated freshwater wetlands.  If the inland freshwater wetland habitats were adversely impacted 



by drainage, for example, the entire region would be far less able to support redhead, scaup and 



other diving duck populations, and the biological integrity of the downstream water of the 



Laguna Madre would therefore be affected.  This clearly constitutes an example of within-



season, day-to-day connectivity between these waters provided by birds and in a way that affects 



the biological integrity of both categories of waters. 



 



Other avian species that spend significant time on downstream, saltwater habitats are similarly 



dependent upon the presence of regional freshwater wetlands for purposes of osmoregulation 



(Woodin 1994).  We emphasize that these examples all apply to within-season, local/regional 



habitat use, and do not include the period of long-distance migration.  Some examples of such 



species include: California gulls using hypersaline Mono Lake and freshwater wetlands in 



southern California (Mahoney and Jehl 1985); several waterfowl species requiring or using both 



saline lakes and freshwater wetlands in North Dakota (Windingstad et al. 1987; Swanson et al. 



1984); grey teal in Queensland (Lavery 1972); and, white ibises using estuarine rookeries and 



requiring freshwater wetland-derived prey such as crayfishes for osmoregulatory purposes 



(Bildstein et al. 1990). 



  



Thus, we believe that, as shown clearly by the examples of the redheads and lesser scaup on the 



Gulf Coast, the within-season dependence on both downstream waters and wetlands, including 



geographically isolated wetlands, can constitute an important avenue of biological connectivity 



between these waters.  In these cases, without the wetlands, the species would not occupy the 



region as a whole and the biological integrity of the downstream waters would be impacted.  



Within-season use of both categories of waters by examples of other bird species demonstrates 



similar dependency and similar connections.  This interdependence on both downstream waters 



and wetlands should be given the same consideration for establishing a biological connection as 
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would the dependence upon wetlands and riverine habitats by an amphibian species, for 



example.  Although the scale is different, they are scientifically and biologically analogous, and 



there is nothing within the basis for the existing policy framework that would justify disallowing 



the use of this kind of situation involving birds (e.g., redheads) as a basis for establishing 



connectivity. 



 



Unidirectional Wetlands and Generalization of Major Conclusions:  We found the literature 



compiled with respect to the “effects of unidirectional wetlands on rivers and other downstream 



waters” to be relatively comprehensive.  However, as noted above with respect to the example of 



birds, some considerations regarding the types of connectivity, and thereby the effects of these 



wetlands on downstream waters, has been overlooked and should be strengthened in the final 



report.  



 



We were also pleased to see the extensive treatment of geographically isolated wetlands.  The 



perception of many non-scientists, similar to the situation described above in the example of 



palustrine forested wetlands, is that geographically isolated wetlands are “isolated” in every 



sense and therefore are presumed to lack functional and meaningful connections with other 



waters, including downstream waters.  It is important that the report does a good job of 



compiling and synthesizing the scientific evidence that documents and helps make clear that 



geographically isolated wetlands generally are connected with and/or do have an impact, in cases 



by virtue of their geographic isolation, on downstream waters.  The amassed evidence is 



compelling and justify the general statements such as, “based on what is known about how water 



flows across the landscape (see Chapter 3), hydrologists and ecologists would generally agree 



that all unidirectional wetlands are interconnected to some degree with each other and with 



stream networks” (page 5-37), and “a literature review study concluded that depressional 



wetlands lacking a surface outlet (see Figure 3-18B, C, and D) overwhelming reduced or 



attenuated flooding…” (page 5-26).  Other similar statements, supported with the cited literature, 



are made throughout the section and indicate the effects that unidirectional and geographically 



isolated wetlands generally have on downstream waters as a result of their linkages. 



 



We note the report’s similarly frequent mention of the geographic and temporal variability 



regarding the types and degrees of connectivity associated with unidirectional wetlands.  We 



agree that the studies support such a recognition, which is unsurprising in light of the extremely 



wide diversity of specific wetland types and landscape settings that exists across the U.S. for the 



broad class of unidirectional wetlands created by the conceptual framework of the report’s 



analysis. 



 



While accepting that the nature and degree of connectivity between unidirectional wetlands and 



downstream waters is highly variable across the U.S., given the compelling nature of the 



preponderance of the scientific evidence, we question the hesitancy of the report’s authors to 



generalize these conclusions more broadly across the class.  The Major Conclusions section of 



the report for this class (pages 6-1 and 6-2) states that “the type and degree of connectivity varies 



geographically within a watershed and across time,” and this is certainly an accurate statement 



with which we agree.  It also fairly states that this makes it “difficult to generalize about their 



effects on downstream waters.”  However, the bulk of the compiled evidence seems to us to 



indicate that while it is fair to conclude that the nature and magnitude of those effects may be 
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difficult to generalize, it is also fair to conclude that there are, in general, effects on downstream 



waters.  The synthesis of the cited literature also seems to indicate to us that, particularly when 



viewed at the aggregate and within the appropriate watershed context, these effects are generally 



and collectively significant.  In addition, it is important to note that the general trend of the 



rapidly accumulating science of connectivity seems to be in the direction of most often finding 



some degree of connectivity when funds are secured to conduct the individual studies.   



 



We suggest that the major conclusions be re-stated to strengthen and better convey the 



appropriately generalized conclusion that unidirectional wetlands most often are connected with 



and/or have impacts on downstream waters, while recognizing that there is indeed a high degree 



of geographic and temporal variability in the nature and degree of those connections and 



impacts. 



 



Case-by-Case Analysis of Connectivity:  The Major Conclusions for unidirectional wetlands also 



makes the statement (page 6-2) that, “evaluations of individual wetlands or groups of wetlands 



could be possible through case-by-case analysis.”  We are concerned that this statement will 



foster misunderstandings and misperceptions, and we strongly encourage the final report to 



comment further on this issue, and to provide additional clarity. 



 



Although it is technically and scientifically accurate to state that such case-by-cases analyses of 



individual wetlands “could be possible,” it is seriously misleading (particularly to non-scientific 



readers of the report) to create the misperception that such an approach to assessing connectivity 



of individual or small groups of unidirectional wetlands is a practical approach to science-based 



policy.  While the massive amount of science synthesized in this report generally demonstrates 



connectivity of wetlands and streams with downstream waters, it also indicates some other issues 



that impact the ability to pursue case-by-case analysis.   



 



The report repeatedly notes the temporal variation that exists with respect to the nature and 



extent of connectivity.  For example, in the context of unidirectional wetlands, it states that, 



“wetlands that lack surface connectivity in a particular season or year can be connected, 



nevertheless, in wetter seasons or years,” and that they may “reduce flows during dry periods.”  



The inherent degree of temporal variability in connectivity alluded to in these examples, 



sometimes on the scale of an extended period of years, means that an accurate scientific 



assessment of connectivity of an individual wetland would require years of study.  The 



sometimes very slow rate of flow of groundwater connectivity (which, while sometimes slow in 



materializing, can significantly affect downstream waters) would similarly require long-term 



studies to document connectivity on a case-by-case basis. Although technically and scientifically 



possible, this approach would be cost-prohibitive and unrealistic to consider as a practical avenue 



of assessing connectivity.  Indeed, in light of the preponderance of the evidence accumulated and 



synthesized in the report, the question of whether such a case-by-case analysis was also 



unnecessary seems to be a reasonable one.     



 



Other, seemingly unrelated considerations also need to be considered when evaluating the extent 



to which the weight of the evidence could and should be generalized, versus the alternative of 



case-by-case analysis.  For example, we suspect that the location of scientific studies tends to be 



generally correlated with the location of universities and other research institutions.  This 
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somewhat random factor influences the extent to which there is information for various regions 



and wetland types, and therefore the extent to which case-by-case analysis would be possible and 



reasonable to conduct across the U.S as questions of connectivity arise.   



 



A similar situation relates to the issue of the connectivity provided by birds.  Our prime example 



related to redheads and scaup on the Gulf Coast.  There are many other species of diving ducks 



and other birds that exhibit similar patterns of habitat use and potential connectivity, but 



redheads and scaup are the only ones that have been studied to establish this degree of 



connectivity in the region.  In the absence of complete knowledge of all such unstudied species, 



the question of the degree to which the generalization of the science is reasonable is an 



appropriate one to ask within the context of developing policy as opposed to the context of 



making statements with scientific certainty.       



 



Such pragmatic considerations should be weighed in assessing the extent of generalization that is 



appropriate and warranted based on the scientific evidence.  The limits of the ability of scientific 



analyses to practically assess connectivity should be addressed within the report so that there are 



no misunderstandings about what that could or would mean in practice.                      



 



Closing Comments 



 



Overall, the EPA is to be commended for its approach of addressing the science-based issues 



first, and for its work to compile and synthesize the massive, and growing, amount of literature 



relevant to the issue of connectivity between wetlands and streams and downstream waters.  We 



believe that the findings are generally accurate and appropriate.  However, we encourage the 



panel and SAB to consider our recommendations for expanding upon and strengthening the 



report’s information and conclusions in light of the science it currently contains, and the 



additional citations and perspectives the Ducks Unlimited has offered. 



 



 



 



Respectfully submitted, 



 
Scott C. Yaich, Ph.D. 



National Director of Conservation Planning and Policy                        
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Wetland Connectivity references from Ducks Unlimited (from R. Brooks through S. Yaich):





In the letter from DU, they did a good job of making the case for the biological connectivity of Prairie Potholes.  However, Playas, Rainwater Basins, and even many of Nebraka’s Sandhills “geographically isolated” wetlands were not mentioned and I think the same case can be made for those wetlands.  There is a lot of literature to support the biological connectivity of these isolated wetlands, and I have provided some references from the Rainwater Basin (attached), and the Sandhills and Playas (below).  


A sampling of references for the Nebraska Sandhills wetlands:


Bleed, A. and C. Flowerday, eds. 1990.  Atlas of the Sand Hills.  Resource Atlas No. 5a.  Conserv. and Surv. Div., Univ. Neb. 265pp.


Dinan, L.R., and J.G. Jorgensen. 2013. Double-crested Cormorant (Phalacrocorax auritus), American White Pelican (Pelecanus erythrorhynchos), and Western Grebe (Aechmophorus occidentalis) abundance at Sandhills Lakes during fall migration. Nebraska Game and Parks Commission Nongame Bird Program report, Lincoln, NE.


Gregory, C.J., S.J. Dinsmore, L.A. Powell, and J.G. Jorgensen. 2012. Estimating the abundance of Long-billed Curlews in Nebraska. Journal of Field Ornithology 83: 122-129.


Gregory, C.J., S.J. Dinsmore, L.A. Powell, and J.G. Jorgensen. 2011. Nest survival of Long-billed Curlew in Nebraska. Wader Study Group Bulletin. 118: 109–113.


Gregory, C.J. 2011. Reproductive ecology of the Long-billed Curlew (Numenius americanus) in Western Nebraska. Master’s Thesis, Iowa State University. 


LaGrange, T.G.  2005.  A Guide to Nebraska’s Wetlands and Their Conservation Needs.  Second Edition.  Nebraska Game and Parks Commission, Lincoln, Neb.  59 pp.


Novacek, J.M. 1989. The Water and Wetland Resources of the Nebraska Sandhills. in A. van der Valk, editor. Northern Prairie Wetlands.  Iowa State University Press. Ames, Iowa, pp. 340-384.


Vrtiska, M. P. and L. A. Powell. 2011. Estimates of Duck Breeding Populations in the Nebraska Sandhills using Double Observer Methodology. Waterbirds 34:96-101.


Walker, J. A., Z. J. Cunningham, M. P. Vrtiska, S. E. Stephens, and L. A. Powell. 2008. Low reproductive success of mallards in a grassland-dominated landscape in the Sandhills of Nebraska. Prairie Naturalist 40:1-13.


Winter, T. C.  1988.  A conceptual framework for assessing cumulative impacts on the hydrology of nontidal wetlands.  Environmental Management 12(5):605-620.


Winter, T.C., D.O. Rosenberry, D.C. Buso, and D.A. Merk.  2001.  Watersource to four U.S. wetlands: implications for wetland management.  Wetlands 21(4): 462-473.


 





A sampling of references for the playa wetlands:


Cariveau, A.B., and D. Pavlacky.  2009.  Biological Inventory and Evaluation of Conservation Strategies in Southwest Playa Wetlands.  Final report to Nebraska Game and Parks Commission and Playa Lakes Joint Venture.  Rocky Mountain Bird Observatory, Brighton, CO.  74 pp.


Cariveau, A.B., D.C. Pavlacky, Jr., A.A. Bishop, and T.G. LaGrange. 2011. Effects of surrounding land use on playa inundation following intense rainfall. Wetlands 31:65-73.


Davis CA, Smith LM (1998) Ecology and management of migrant shorebirds in the Playa Lakes Region of Texas. Wildlife Monographs 140:3–45.


Gurdak, J.J., and C.D. Roe. 2010. Review: recharge rates and chemistry beneath playas of the High Plains aquifer, USA. Hydrogeology Journal 18:1747-1722.


Haukos DA, Smith LM (1994) The importance of playa wetlands to biodiversity of the Southern High Plains. Landscape and Urban Planning 28:83–98


Haukos DA, Miller MR, Orthmeyer DL, Takekawa JY, Fleskes JP, Casazza ML, Perry WM, Moon JA (2006) Spring migration of Northern Pintails from Texas and New Mexico, USA. Waterbirds 29:127–136


Smith LM (2003) Playas of the Great Plains. University of Texas, Austin, Texas.


[bookmark: _GoBack]Smith, L.M., D. Haukos, S. McMurry, T. LaGrange, and D. Willis. 2011. Ecosystem services provided by playa wetlands in the High Plains: Potential influences of USDA conservation programs and practices. Ecological Applications 21:S82-S92.  doi:10.1890/09-1133.1.


 










Evidence of wetland dependent bird use and connectivity between geographically isolated wetlands (from R. Brooks, through S. Yaich, DU)


[bookmark: _GoBack]Great Salt Lake, Utah


Several species of wetland dependent birds use the geographically separated wetland and aquatic resources to meet foraging, roosting, and breeding requirements with the Great Salt Lake (GSL) ecosystem.  Vest and Conover (2011) and Vest (2013) report Common Goldeneye, Northern Shoveler, and Green-winged Teal use halophile invertebrates of the Great Salt Lake as a food resource in winter.  They report these birds move between hypersaline areas of GSL to freshwater wetland complexes juxtaposed with the GSL ecosystem to meet daily energy and freshwater needs for osmoregulation.  Some species of shorebirds display a similar patter during fall/summer migration.  Wilson’s and Red-necked Phalaropes also use halophile invertebrates of the GSL as a primary food resource and move between freshwater wetland complexes juxtaposed with GSL to meet freshwater, roosting, and food requirements (Aldrich and Paul 2002, Paul and Manning 2008).  American White Pelicans breed on isolated islands in the Great Salt Lake due to their security from predators which results from lake elevations and the hostile environment of high salinity.  However, these pelicans make daily flights of >20 miles to forage in freshwater habitats adjacent to the GSL (Aldrich and Paul 2002).  The hypersaline components of GSL are dependent on freshwater inflows from major tributaries which also supply adjacent wetland complexes with water.  Thus, salinity concentrations, water quality, and biological integrity of the GSL is directly related to the hydrologic inputs and function of freshwater resources juxtaposed with it because of water and nutrient transport.  Loss or degradation of either hypersaline resources or freshwater wetland complexes would result in a concomitant reduction in functional suitability or use by these species within the Great Salt Lake ecosystem.


Sandhill Cranes


Sandhill cranes in the Intermountain West, and elsewhere, roost in riparian and riverine habitats because of security from predators.  These birds make daily flights to foraging habitats in both wetland and agricultural habitats to meet their energetic and nutritional demands during migration and winter (Subcommittee on Rocky Mountain greater sandhill cranes 2007:8–10, Tachna et al. 1994:77–82).  These wetland resources adjacent to riverine roosting habitats are typically hydrologically and functionally connected through groundwater discharge or seasonal flooding events but may be geographically isolated during other inter- and intra-annual time periods.  Along the Platte River in central Nebraska, Folk and Tachna (1990) demonstrated that roost site availability was not limiting abundance of cranes, but the most limiting factor was nearby, isolated wet meadows.






Pacific Coast Shorebirds


Using radio tags and color marks, Warnock et al. (1995) demonstrated large-scale, regular winter season movements of dunlins from California coastal sites to inland wetlands in response to heavy coastal rains.  In fact, some dunlins moved up to 140 inland during these temporary movements. Median (October-March) numbers of dunlins at a coastal site during the 21 years were negatively correlated with local rainfall, suggesting a positive relationship between winter storm activity and the level of inland wetlands. Although only dunlins were studied, other shorebird species were thought to make similar movements.  Clearly, inland wetlands of the Central Valley provided a critical, with-in season resource to normally coastal wintering shorebirds.


At Port Susan Bay, Washington, extensive use of a continually flooded, impounded site, which had freshwater wetland characteristics by shorebirds and waterfowl suggested that non-tidal wetlands may be of high conservation value to shorebirds, waterfowl, and other wetland dependent species, particularly during high-tide periods or flood events (Slater 2004). Both shorebirds and waterfowl commuted daily to adjacent estuarine foraging areas.  This finding, in turn, suggested that the protection and restoration of non-tidal habitats, which have been overlooked in the past, should be a priority of conservation efforts.


Prairie Pothole Shorebirds


Within the Prairie Pothole region, the presence of multiple wetland regimes was important in predicting the breeding habitat selection by American avocets, willets, marbled godwits, and Wilson’s phalaropes (Niemuth et al. 2012). In addition to an attraction to grass in the landscape, shorebirds were more likely to be present when wetlands contained water (Gratto-Trevor 2006), when water was brackish or saline, and when multiple wetland water regimes were present. The connectivity of a variety of wetland types present in a landscape provides crucial components necessary for shorebirds to select successful breeding habitat. Loss of wetland elements would disconnect the landscape for breeding shorebirds and likely lead to population decreases.


For migrant shorebirds in the Prairie Potholes, the presence of permanent or semi-permanent water in the surrounding landscape influenced shorebird use of wetlands, indicating that migrant shorebirds respond to wetlands in association with other wetlands (Niemuth et al. 2006). Additional wetlands in the surrounding landscape provide increased foraging opportunities with relatively low search costs (Farmer and Parent 1997) and also may provide roost sites, indicate the presence of other shorebirds, or an attraction to a variety of wet-land habitat types. Finally, multiple wetlands in a landscape may attract migrants, which can then select shallower wetlands for foraging and roosting.  Like breeding habitat, connectivity of wetland types within a landscape context is critical for migrant shorebird use.
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List and annotations for attachments:
1. CWA Guidance ... a 60-page letter with narrative biological examples of connectivity with
 references sent by Paul Schmidt to EPA's Lisa Jackson for DU, 2011 (this is already in the
 public record, but may not have been given to or reviewed by the writing team. [DUE TO
 LARGE FILE SIZE - 11MB, WILL BE SENT SEPARATELY IN A SECOND EMAIL
 FROM ME - may be the most valuable synopsis]
2. EPA Connectivity ...a 13-page letter of the same, sent by Scott Yaich of DU to EPA's Tom
 Armitage, 2013
3. Wetland Connectivity Compilation... references from selected geographic regions, from
 Scott Yaich, DU
4. Wetland Connectivity references from DU - more citations
5. Rainwater Basin...
6. Randall et al. 2011 - radar and wintering waterfowl
7&8. Cox and Afton 1996 & 1997 papers - movements of wintering waterfowl in LA
9. Boltz and Stauffer 1989 - book chapter with citations on fish use of wetlands in PA (one of
 the few on this topic)
10. Julian et al. 2013 - book chapter with citations summarizing herpetile studies by Riparia at
 Penn State, addressing connectivity in multiple aquatic ecosystems
11. O'Connell et al. 2013 - book chapter with citations summarizing relevant bird studies by
 Riparia at Penn State; see sections 8.2, 8.4 for species using multiple wetland types and
 streams.
12. Yetter 2013 - book chapter summarizing aquatic macroinvertbrate studies by Riparia at
 Penn State, connecting streams, floodplains, and wetlands
13. Bog Turtle HCP final report 2008 (Riparia at Penn State) - see pages 8-12 for bog turtle
 ecology and citations [DUE TO LARGE FILE SIZE - 3MB, WILL BE SENT
 SEPARATELY IN A SECOND EMAIL FROM ME WITH ITEM #1]
14. Leibowitz and Brooks 2008 - book chapter on hydrology and landscape connectivity for
 vernal pools with references
15. Brooks and Serfass 2013 - book chapter summarizing wildlife studies by Riparia at Penn
 State, BUT key part is on p.263-268 addressing movements of river otter and beaver in
 aquatic systems, plus citations.












From: Armitage, Thomas
To: "Bodine, Susan"
Subject: RE: SAB call on Connectivity Report
Date: Tuesday, April 08, 2014 5:36:00 PM


Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board
 Water Body Connectivity Panel teleconferences that will be held on April 28th and May 2nd. I
 will send the call-in number approximately one week prior to the April 28th call.


If you will be providing oral comments, please notify me by April 23rd to be placed on the list of


 public speakers for the April 28th call.
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
 20460
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004


From: Bodine, Susan [mailto:Susan.Bodine@btlaw.com] 
Sent: Tuesday, April 08, 2014 9:34 AM
To: Armitage, Thomas
Subject: SAB call on Connectivity Report
I would like information about the conference calls on April 28 and May 2 (the call in number).
Thank you,
Susan Parker Bodine
Partner, Barnes & Thornburg
202-371-6364
susan.bodine@btlaw.com
 
CONFIDENTIALITY NOTICE: This email and any attachments are
for the exclusive and confidential use of the intended recipient. If
you are not the intended recipient, please do not read, distribute
or take action in reliance upon this message. If you have received
this in error, please notify us immediately by return email and
promptly delete this message and its attachments from your
computer system. We do not waive attorney-client or work product
privilege by the transmission of this message. TAX ADVICE
NOTICE: Tax advice, if any, contained in this e-mail does not
constitute a "reliance opinion" as defined in IRS Circular 230 and
may not be used to establish reasonable reliance on the opinion of
counsel for the purpose of avoiding the penalty imposed by Section
6662A of the Internal Revenue Code. The firm provides reliance
opinions only in formal opinion letters containing the signature of a
partner.
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From: Armitage, Thomas
To: "Randy"
Cc: "Leslie Kaufman (leslie@kansasco-op.coop)"; "Ronald Seeber"
Subject: RE: EPA Waters of the US Conference Call Information
Date: Monday, April 07, 2014 2:44:00 PM


Dear Mr. Stookey,
Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board
 Water Body Connectivity Panel teleconferences to be held on April 28th and May 2nd. I will send
 the call-in number approximately one week prior to the April 28th call.
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov


From: Randy [mailto:Randy@kansasag.org] 
Sent: Monday, April 07, 2014 12:03 PM
To: Armitage, Thomas
Cc: Leslie Kaufman (leslie@kansasco-op.coop); Ronald Seeber
Subject: EPA Waters of the US Conference Call Information
Mr. Armitage,
Please provide me with the call-in information for EPA’s conference calls scheduled for April 28,
 2014 and May 2, 2014 on the SAB Panel’s draft report on the review of the EPA document -
 Connectivity of Streams and Wetlands to Downstream Waters: A Review and Synthesis of the
 Scientific Evidence.
Any member of the public wishing to obtain information concerning the public teleconferences may contact Dr.
 Thomas Armitage, Designated Federal Officer (DFO), EPA Science Advisory Board Staff Office (1400R), U.S.
 Environmental Protection Agency, 1200 Pennsylvania Avenue NW., Washington, DC 20460; via telephone at (202)
 564-2155 or via email.
Regards,
Randy
Randy E. Stookey, esq.
Vice President and General Counsel
Kansas Grain and Feed Association
Kansas Agribusiness Retailers Association
Kansas Association of Ethanol Processors
816 SW Tyler, Topeka, Kansas 66612
P: 785.234.0461 | c: 785.220.5211 | f: 785.234.2930
randy@kansasag.org
Serving Agribusiness Since 1896.



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=06E0B9190F534CF0B6E34DA284081A14-ARMITAGE, TOM

mailto:Randy@kansasag.org

mailto:leslie@kansasco-op.coop

mailto:Ron@kansasag.org

mailto:randy@kansasag.org






From: Armitage, Thomas
To: Amy Doll
Cc: Fisher, Alisa; Goodman, Iris; siddhanti@endyna.com
Subject: Comments in the docket
Date: Thursday, April 03, 2014 2:23:00 PM
Attachments: Update_3_Public Comments Docket EPA-HQ-OA-2013-0582_3_28_14.xlsx


Hi Amy,
Attached are the docket comments that were not in the most recent spreadsheet sent to the
 Connectivity Panel. I would like to include all of these comments in the next set that we send to the
 Panel . All of the comments seem to be in the “other” category (i.e., they do not refer to specific
 sections of the EPA report or provide references). The last comment in the attached spreadsheet is
 number EPA-HQ-OA-2013-0582-1712 and I did not see any additional comments in regulations.gov
 as of today.
The attached spreadsheet is titled “update 3” because I sent two updates to the panel after the
 meeting in December. Please call me if you have questions.
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
 20460
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004
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Update #1


			Update #3: This table contains links to additional unique comments received by EPA Docket HQ-OA-2013-0582 (as of March 28, 2014) for the SAB Panel for Review of the EPA Water Body Connectivity Report. Where comments refer to specific parts of the draft EPA report or to scientific literature, this is noted.


			Unique Docket Number			Commenter(s) Name			Commenter(s) Affiliation			Hot Link (to entire comment)			Comments that Identify Specific Parts of Draft Report																								Comments on Scientific Literature (Y=Yes)			Other Comments (X=Yes)


															Intro (p. viii-xxi)			Ch. 1 Exec. Summary			Ch. 2 Introduction			Ch. 3 Conceptual Framework			Ch. 4 Streams: P,C,&B connections			Ch. 5 Wetlands: P,C&B connections			Ch. 6 Conclusions & Discussion			Lit. Cited and Glossary


			EPA-HQ-OA-2013-0582-1711			Ed Curley, President, Western Coalition of Arid States (WESTCAS) and Timothy Quinn, Executive Director, Association of California Water Agencies (ACWA)			 Western Coalition of Arid States (WESTCAS)Association of California Water Agencies (ACWA)			http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1711																														X


			EPA-HQ-OA-2013-0582-1710			Stan Kubenka, President, Upper Guadalupe River Authority (UGRA)			Upper Guadalupe River Authority (UGRA)			http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1710																														X


			EPA-HQ-OA-2013-0582-1709			 J. Medin						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1709																														X


			EPA-HQ-OA-2013-0582-1708			M. Littler						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1708																														X


			EPA-HQ-OA-2013-0582-1707			S. Michetti						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1707																														X


			EPA-HQ-OA-2013-0582-1706			Y. Pratt						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1706																														X


			EPA-HQ-OA-2013-0582-1705			R. Steininger						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1705																														X


			EPA-HQ-OA-2013-0582-1704			L. Amsden						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1704																														X


			EPA-HQ-OA-2013-0582-1703			P. Bourgeois						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1703																														X


			EPA-HQ-OA-2013-0582-1702			 C. Petty						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1702																														X


			EPA-HQ-OA-2013-0582-1701			D. Scheer						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1701																														X


			EPA-HQ-OA-2013-0582-1700			S. Taylor						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1700																														X


			EPA-HQ-OA-2013-0582-1699			K. Travers						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1699																														X


			EPA-HQ-OA-2013-0582-1698			S. Sullivan-Greiner						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1698																														X


			EPA-HQ-OA-2013-0582-1697			C. Scionti						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1697																														X


			EPA-HQ-OA-2013-0582-1696			C. Liniman						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1696																														X


			EPA-HQ-OA-2013-0582-1695			D. Westendorp						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1695																														X


			EPA-HQ-OA-2013-0582-1694			M. Ramsey						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1694																														X


			EPA-HQ-OA-2013-0582-1693			Dr. L. Steele						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1693																														X


			EPA-HQ-OA-2013-0582-1692			J. Green						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1692																														X


			EPA-HQ-OA-2013-0582-1691			W. Gawne, Jr.						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1691																														X


			EPA-HQ-OA-2013-0582-1690			E. Burns						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1690																														X


			EPA-HQ-OA-2013-0582-1689			B. Laudan						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1689																														X


			EPA-HQ-OA-2013-0582-1688			J. Angell						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1688																														X


			EPA-HQ-OA-2013-0582-1687			C. Ehrhardt						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1687																														X


			EPA-HQ-OA-2013-0582-1686			K. Raisky						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1686																														X


			EPA-HQ-OA-2013-0582-1685			L. Perez						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1685																														X


			EPA-HQ-OA-2013-0582-1684			B. Nierstedt						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1684																														X


			EPA-HQ-OA-2013-0582-1683			Dr. J. Truemper						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1683																														X


			EPA-HQ-OA-2013-0582-1682			J. Harmer						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1682																														X


			EPA-HQ-OA-2013-0582-1681			D. Pfannenstein						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1681																														X


			EPA-HQ-OA-2013-0582-1680			S. Young						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1680																														X


			EPA-HQ-OA-2013-0582-1679			E. Lang						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1679																														X


			EPA-HQ-OA-2013-0582-1678			B. Covey						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1678																														X


			EPA-HQ-OA-2013-0582-1677			K. Zehner						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1677																														X


			EPA-HQ-OA-2013-0582-1676			D. Hebert						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1676																														X


			EPA-HQ-OA-2013-0582-1675			P. Zuppo						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1675																														X


			EPA-HQ-OA-2013-0582-1674			E. Fraher						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1674																														X


			EPA-HQ-OA-2013-0582-1673			Mass Comment Campaign sponsoring organization unknown (Email)						http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-1673																														X
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From: Armitage, Thomas
To: Copeland, Claudia
Subject: RE: SAB panel teleconference
Date: Tuesday, April 01, 2014 5:17:00 PM
Attachments: image001.png


Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board


 Water Body Connectivity Panel teleconferences on April 28th and May 2nd.  I will send the call-in


 number approximately one week prior to the April 28th call.
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
 
 


From: Copeland, Claudia [mailto:CCOPELAND@crs.loc.gov] 
Sent: Tuesday, April 01, 2014 8:18 AM
To: Armitage, Thomas
Subject: SAB panel teleconference
 
I read the Federal Register Notice concerning the April 28, May 3 teleconference meetings of the
 “connectivity report” subpanel. Can you tell if there will be a telephone call-in number for the public
 to listen to the teleconference, and if so, what is the number?
 
Thank you.
 


Claudia Copeland
Specialist in Resources and Environmental Policy
Congressional Research Service
U.S. Library of Congress
202-707-7227
 
This information is intended only for the congressional addressee or other individual to whom it is
 addressed and may contain confidential and/or privileged material. Any review, retransmission,
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 dissemination or other use of this information is only at the discretion of the intended recipient. If
 you received this in error, please contact the sender and delete the material from any computer.
 
 








From: Randy
To: Armitage, Thomas
Cc: Leslie Kaufman (leslie@kansasco-op.coop); Ronald Seeber
Subject: RE: EPA Waters of the US Conference Call Information
Date: Monday, April 07, 2014 2:51:43 PM


Thank you Sir. We look forward to joining the conference call.
Kind Regards,
Randy
Randy E. Stookey, esq.
Vice President and General Counsel
Kansas Grain and Feed Association
Kansas Agribusiness Retailers Association
Kansas Association of Ethanol Processors
816 SW Tyler, Topeka, Kansas 66612
P: 785.234.0461 | c: 785.220.5211 | f: 785.234.2930
randy@kansasag.org
Serving Agribusiness Since 1896.


From: Armitage, Thomas [mailto:Armitage.Thomas@epa.gov] 
Sent: Monday, April 07, 2014 1:44 PM
To: Randy
Cc: Leslie Kaufman (leslie@kansasco-op.coop); Ronald Seeber
Subject: RE: EPA Waters of the US Conference Call Information
Dear Mr. Stookey,
Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board
 Water Body Connectivity Panel teleconferences to be held on April 28th and May 2nd. I will send
 the call-in number approximately one week prior to the April 28th call.
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov


From: Randy [mailto:Randy@kansasag.org] 
Sent: Monday, April 07, 2014 12:03 PM
To: Armitage, Thomas
Cc: Leslie Kaufman (leslie@kansasco-op.coop); Ronald Seeber
Subject: EPA Waters of the US Conference Call Information
Mr. Armitage,
Please provide me with the call-in information for EPA’s conference calls scheduled for April 28,
 2014 and May 2, 2014 on the SAB Panel’s draft report on the review of the EPA document -
 Connectivity of Streams and Wetlands to Downstream Waters: A Review and Synthesis of the
 Scientific Evidence.
Any member of the public wishing to obtain information concerning the public teleconferences may contact Dr.
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 Thomas Armitage, Designated Federal Officer (DFO), EPA Science Advisory Board Staff Office (1400R), U.S.
 Environmental Protection Agency, 1200 Pennsylvania Avenue NW., Washington, DC 20460; via telephone at (202)
 564-2155 or via email.
Regards,
Randy
Randy E. Stookey, esq.
Vice President and General Counsel
Kansas Grain and Feed Association
Kansas Agribusiness Retailers Association
Kansas Association of Ethanol Processors
816 SW Tyler, Topeka, Kansas 66612
P: 785.234.0461 | c: 785.220.5211 | f: 785.234.2930
randy@kansasag.org
Serving Agribusiness Since 1896.
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From: Armitage, Thomas
To: Lurkins, Lauren
Subject: RE: May 2nd - SAB Teleconference
Date: Tuesday, April 01, 2014 5:15:00 PM


Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board


 Water Body Connectivity Panel teleconferences on April 28th and May 2nd.  I will send the call-in


 number approximately one week prior to the April 28th call.
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
 
 


From: Lurkins, Lauren [mailto:LLurkins@ilfb.org] 
Sent: Monday, March 31, 2014 2:19 PM
To: Armitage, Thomas
Subject: May 2nd - SAB Teleconference
 
Dr. Armitage,
 
I am interested in information regarding the May 2 public teleconference of the SAB Panel regarding
 the draft advisory report concerning the EPA document “Connectivity of Streams and Wetlands to
 Downstream Waters:  A Review and Synthesis of the Scientific Evidence.” 
 
Thank you,
 
Lauren C. Lurkins
Director of Natural and Environmental Resources
Governmental Affairs and Commodities Division
Illinois Farm Bureau
1701 N. Towanda Avenue
Bloomington, IL  61701-2050
(P) 309-557-3153
(C) 309-530-0398
(F) 309-557-3729
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From: Armitage, Thomas
To: Frithsen, Jeff; Alexander, Laurie
Cc: Zarba, Christopher
Subject: Connectivity Panel"s draft report
Date: Tuesday, April 01, 2014 11:10:00 AM


Jeff and Laurie,
 


FYI.  The Connectivity Panel’s draft report (to be discussed on the April 28th and May 2nd


 teleconferences) is posted on the SAB website at the following URL:
 
http://yosemite.epa.gov/sab/sabproduct.nsf/MeetingCal/F11684C10D9F699285257CA2005EA581?
OpenDocument
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
 20460
 
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C.  20004
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From: Mattas-Curry, Lahne
To: Armitage, Thomas
Cc: Goodman, Iris
Subject: RE: SAB telecon connectivity report-- Phone number?
Date: Monday, April 07, 2014 2:44:56 PM


Thanks Tom.
I just sent Chris Zarba an email suggesting you all change that language to be something more like:
“To register for this teleconference, please contact {insert info}”
That would really just make it more clear and simple.
Hopefully that helps.
As a taxpayer as well as employee, that kind of unclear language adds to why people are frustrated with government.
Thanks,
Lahne


From: Armitage, Thomas 
Sent: Monday, April 07, 2014 2:39 PM
To: Mattas-Curry, Lahne
Cc: Goodman, Iris
Subject: RE: SAB telecon connectivity report-- Phone number?
Lahne,
Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board Water Body Connectivity Panel teleconferences to be held


 on April 28th and May 2nd. I will send the call-in number approximately one week prior to the April 28th call.
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov


From: Mattas-Curry, Lahne 
Sent: Monday, April 07, 2014 2:22 PM
To: Goodman, Iris; Armitage, Thomas
Subject: SAB telecon connectivity report-- Phone number?
Hi- On the calendar, I can’t seem to find the call in info. Can you provide it? Perhaps I’m just missing it, but it seems like it should be posted prominently.
 http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f11684c10d9f699285257ca2005ea581!OpenDocument&Date=2014-
04-28
http://www.regulations.gov/#!documentDetail;D=EPA_FRDOC_0001-15475
Thanks,
Lahne
Lahne Mattas-Curry
U.S. EPA
Office of Research and Development
Communications
Office: 202.564.3165
cell: 202.573.0346
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From: Armitage, Thomas
To: Peck, Gregory; Fertik, Rachel
Cc: Zarba, Christopher
Subject: Connectivity Panel"s draft report
Date: Tuesday, April 01, 2014 1:38:00 PM


FYI.  The Connectivity Panel’s draft report (to be discussed on the April 28th and May 2nd  Panel
 teleconferences) is posted on the SAB website at the following URL:
 
http://yosemite.epa.gov/sab/sabproduct.nsf/MeetingCal/F11684C10D9F699285257CA2005EA581?
OpenDocument
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
 20460
 
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C.  20004
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From: Armitage, Thomas
To: Amy Doll
Cc: Fisher, Alisa; Goodman, Iris; siddhanti@endyna.com
Subject: RE: Mockup of comment summary table in Excel
Date: Tuesday, April 08, 2014 2:57:00 PM


Amy,
The spreadsheet mockup looks good.
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
 20460
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004


From: Amy Doll [mailto:adoll@endyna.com] 
Sent: Monday, April 07, 2014 1:15 PM
To: Armitage, Thomas
Cc: Fisher, Alisa; Goodman, Iris; siddhanti@endyna.com
Subject: Mockup of comment summary table in Excel
Hi Tom
As discussed at our call last week, attached is the Excel version of the mockup of the new comment
 summary table. Please review and let me know if you have any questions/concerns.
Thanks,
Amy
Amy Doll
Senior Associate
EnDyna, Inc.
7926 Jones Branch Drive, Suite 620
McLean, VA 22102
adoll@endyna.com
Tel: 703-848-8842 ext. 121
Fax: 703-848-9001


From: Amy Doll 
Sent: Thursday, April 03, 2014 5:14 PM
To: Armitage, Thomas
Cc: Fisher, Alisa; Goodman, Iris; Smita Siddhanti
Subject: RE: Comments in the docket
Hi Tom
I remember we talked about you sending the Panel those updates after the meeting in
 December. I'll review the spreadsheet attached and let you know if I've got any questions.
Thanks,
Amy
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From: Armitage, Thomas <Armitage.Thomas@epa.gov>
Sent: Thursday, April 3, 2014 5:23 PM
To: Amy Doll
Cc: Fisher, Alisa; Goodman, Iris; Smita Siddhanti
Subject: Comments in the docket
Hi Amy,
Attached are the docket comments that were not in the most recent spreadsheet sent to the
 Connectivity Panel. I would like to include all of these comments in the next set that we send to the
 Panel . All of the comments seem to be in the “other” category (i.e., they do not refer to specific
 sections of the EPA report or provide references). The last comment in the attached spreadsheet is
 number EPA-HQ-OA-2013-0582-1712 and I did not see any additional comments in regulations.gov
 as of today.
The attached spreadsheet is titled “update 3” because I sent two updates to the panel after the
 meeting in December. Please call me if you have questions.
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
 20460
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C. 20004
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From: Mattas-Curry, Lahne
To: Armitage, Thomas
Cc: Goodman, Iris
Subject: RE: SAB telecon connectivity report-- Phone number?
Date: Monday, April 07, 2014 2:44:56 PM


Thanks Tom.
 
I just sent Chris Zarba an email suggesting you all change that language to be something more like:
“To register for this teleconference, please contact {insert info}”
 
That would really just make it more clear and simple.
 
Hopefully that helps.
As a taxpayer as well as employee, that kind of unclear language adds to why people are frustrated with government.
 
Thanks,
Lahne
 


From: Armitage, Thomas 
Sent: Monday, April 07, 2014 2:39 PM
To: Mattas-Curry, Lahne
Cc: Goodman, Iris
Subject: RE: SAB telecon connectivity report-- Phone number?
 
Lahne,
 
Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board Water Body Connectivity Panel teleconferences to be held


 on April 28th and May 2nd.  I will send the call-in number approximately one week prior to the April 28th call.
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 


From: Mattas-Curry, Lahne 
Sent: Monday, April 07, 2014 2:22 PM
To: Goodman, Iris; Armitage, Thomas
Subject: SAB telecon connectivity report-- Phone number?
 
Hi- On the calendar, I can’t seem to find the call in info. Can you provide it? Perhaps I’m just missing it, but it seems like it should be posted prominently.
 http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f11684c10d9f699285257ca2005ea581!OpenDocument&Date=2014-
04-28
http://www.regulations.gov/#!documentDetail;D=EPA_FRDOC_0001-15475
 
Thanks,
Lahne
 
Lahne Mattas-Curry
U.S. EPA
Office of Research and Development
Communications
Office: 202.564.3165
cell: 202.573.0346
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From: Sanzone, Stephanie
To: Armitage, Thomas
Subject: FW: LOCATION CHANGE: U.S. EPA Administrator to Address U.S. Water Alliance
Date: Monday, April 07, 2014 11:59:39 AM


The rollout continues…
 
Stephanie Sanzone
Designated Federal Officer
Science Advisory Board 
U.S. Environmental Protection Agency (MC-1400R)
1200 Pennsylvania Ave, NW
Washington, DC 20460


Tel: (202) 564-2067
Fax: (202) 565-2098
 


From: U.S. EPA [mailto:usaepa@service.govdelivery.com] 
Sent: Monday, April 07, 2014 11:58 AM
To: Sanzone, Stephanie
Subject: LOCATION CHANGE: U.S. EPA Administrator to Address U.S. Water Alliance
 
WASHINGTON – EPA Administrator McCarthy will deliver remarks at the US Water Alliance’s 2014 US
 Water Prize Ceremony Monday evening. 


She will discuss EPA’s continued efforts to safeguard our waterways, including the Agency’s recent
 landmark proposal to clarify protections for the nation’s streams and wetlands under the Clean Water Act.


WHO:               U.S. EPA Administrator Gina McCarthy


WHAT:             Remarks to the U.S. Water Alliance


WHEN:             6 PM EST


WHERE:           National Geographic Headquarters
                          Grosvenor Auditorium
                          1600 M Street, NW
                          Washington, DC 20036


More information on EPA’s work to protect our waterways: http://water.epa.gov/


You can unsubscribe or update your subscriptions or e-mail address at any time on your Subscriber
 Preferences Page. All you will need is your e-mail address. If you have any questions or problems,
 please e-mail subscriberhelp.govdelivery.com for assistance. 


This service is provided to you at no charge by the U.S. Environmental Protection Agency. 


 


This email was sent to sanzone.stephanie@epa.gov using GovDelivery, on behalf of: U.S. Environmental Protection Agency · 1200
 Pennsylvania Avenue NW · Washington DC 20460 · 202-564-4355
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From: Amy Doll
To: Armitage, Thomas
Cc: Fisher, Alisa; Goodman, Iris; siddhanti@endyna.com
Subject: RE: Mockup of comment summary table in Excel
Date: Tuesday, April 08, 2014 4:24:24 PM


Hi Tom
 
Thanks for the feedback.  I'll keep monitoring the docket and will call you on Thursday, if
 needed, prior to the first Friday deadline.
 
Thanks,
 
Amy


From: Armitage, Thomas <Armitage.Thomas@epa.gov>
Sent: Tuesday, April 8, 2014 5:57 PM
To: Amy Doll
Cc: Fisher, Alisa; Goodman, Iris; Smita Siddhanti
Subject: RE: Mockup of comment summary table in Excel
 
Amy,
 
The spreadsheet mockup looks good.
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
 20460
 
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C.  20004


From: Amy Doll [mailto:adoll@endyna.com] 
Sent: Monday, April 07, 2014 1:15 PM
To: Armitage, Thomas
Cc: Fisher, Alisa; Goodman, Iris; siddhanti@endyna.com
Subject: Mockup of comment summary table in Excel
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Hi Tom
 
As discussed at our call last week, attached is the Excel version of the mockup of the new comment
 summary table.  Please review and let me know if you have any questions/concerns.
 
Thanks,
 
Amy
 
Amy Doll
Senior Associate
EnDyna, Inc.
7926 Jones Branch Drive, Suite 620
McLean, VA 22102
adoll@endyna.com
Tel: 703-848-8842 ext. 121
Fax: 703-848-9001


 


From: Amy Doll 
Sent: Thursday, April 03, 2014 5:14 PM
To: Armitage, Thomas
Cc: Fisher, Alisa; Goodman, Iris; Smita Siddhanti
Subject: RE: Comments in the docket
 
Hi Tom
 
I remember we talked about you sending the Panel those updates after the meeting in
 December.  I'll review the spreadsheet attached and let you know if I've got any questions.
 
Thanks,
 
Amy
 


From: Armitage, Thomas <Armitage.Thomas@epa.gov>
Sent: Thursday, April 3, 2014 5:23 PM
To: Amy Doll
Cc: Fisher, Alisa; Goodman, Iris; Smita Siddhanti
Subject: Comments in the docket
 
Hi Amy,
 
Attached are the docket comments that were not in the most recent spreadsheet sent to the
 Connectivity Panel.  I would like to include all of these comments in the next set that we send to the
 Panel .  All of the comments seem to be in the “other” category (i.e., they do not refer to specific
 sections of the EPA report or provide references).   The last comment in the attached spreadsheet is
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 number EPA-HQ-OA-2013-0582-1712 and  I did not see any additional comments in regulations.gov
 as of today.
 
The attached spreadsheet is titled “update 3” because I sent two updates to the panel after the
 meeting in December.  Please call me if you have questions.
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
 20460
 
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C.  20004
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From: Armitage, Thomas
To: Mattas-Curry, Lahne
Cc: Goodman, Iris
Subject: RE: SAB telecon connectivity report-- Phone number?
Date: Monday, April 07, 2014 2:38:00 PM


Lahne,
 
Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board Water Body Connectivity Panel teleconferences to be held


 on April 28th and May 2nd.  I will send the call-in number approximately one week prior to the April 28th call.
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 


From: Mattas-Curry, Lahne 
Sent: Monday, April 07, 2014 2:22 PM
To: Goodman, Iris; Armitage, Thomas
Subject: SAB telecon connectivity report-- Phone number?
 
Hi- On the calendar, I can’t seem to find the call in info. Can you provide it? Perhaps I’m just missing it, but it seems like it should be posted prominently.
 http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f11684c10d9f699285257ca2005ea581!OpenDocument&Date=2014-
04-28
http://www.regulations.gov/#!documentDetail;D=EPA_FRDOC_0001-15475
 
Thanks,
Lahne
 
Lahne Mattas-Curry
U.S. EPA
Office of Research and Development
Communications
Office: 202.564.3165
cell: 202.573.0346
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From: Frithsen, Jeff
To: Armitage, Thomas
Subject: FW: Stats on WOUS ERD site release
Date: Thursday, April 10, 2014 11:01:57 AM


Tom:
 
Do you folks look into download stats for the SAB web pages?  We are interested in download
 statistics for the WOUS Connectivity report.
 
Jeff
 
 
Jeff Frithsen
USEPA-ORD-NCEA
703-347-8623 (office phone); 410-336-8535 (cell phone)


 


From: Johnson, Maureen 
Sent: Thursday, April 10, 2014 10:54 AM
To: Frithsen, Jeff; Alexander, Laurie
Subject: RE: Stats on WOUS ERD site release
 
You’re probably right, but we don’t have access to SAB’s stats. Maybe ask them to provide those to
 you too? But, as I mentioned the GA tool earlier, GA would probably allow you more flexibility to see
 stats no matter where they are linked because they are all under one EPA account.
 
Maureen Johnson
_______________
email: johnson.maureen@epa.gov  / Ph: 703-347-8611 (M-T) / Ph: 202-641-7876 (W-F)/ Cell: 202-641-7876 / NCEA
 Webmaster, NCEA, ORD, USEPA
 


From: Frithsen, Jeff 
Sent: Thursday, April 10, 2014 10:49 AM
To: Johnson, Maureen; Alexander, Laurie
Subject: RE: Stats on WOUS ERD site release
 
Maureen:
 
These stats provide us with statistics for downloads from NCEA’s web site only.  Is that correct?    Is
 there a way of combining with statistics for downloads from the SAB’s web site?  I suspect that
 there may have been more downloads from their web site.
 
Jeff
 
 
Jeff Frithsen
USEPA-ORD-NCEA
703-347-8623 (office phone); 410-336-8535 (cell phone)
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From: Johnson, Maureen 
Sent: Thursday, April 10, 2014 10:38 AM
To: Alexander, Laurie; Frithsen, Jeff
Subject: Stats on WOUS ERD site release
 
Hi Laurie,
  Well this definitely got buried in some emails. So I apologize for that, just so many setbacks
 the last few months with email, broken mail-in databases, pc updated, etc that really had me
 running in circles. Then sometime in the middle of all that the contractor finished this request
 and provided me with these files.
 
Note from the contractor on these files:
Attached are three spread sheets.  wous_hits.xls has the number of hits registered on the WOUS record in EIMS and the
 number of times the downloads where accessed.  wous_state_usage.xls breaks down the hits by IP address to a state level. 
 wous_country_usage.xls breaks the hits by IP address to the country level.


 
So where do we go from here? Well I believe that since the agency has moved to using Google
 Analytics, we should now have the ability to pull more of these details ourselves. I have just
 received access to the site, and have asked a contractor to build some canned filters that will
 make it easier to get these sorts of stats. I’ll try to get back to you much sooner on this, to
 make sure you have similar access.
 
Hope these still are of some use to you. Take care, Maureen
 
 
Maureen Johnson
_______________
email: johnson.maureen@epa.gov  / Ph: 703-347-8611 (M-T) / Ph: 202-641-7876 (W-F)/ Cell: 202-641-7876 / NCEA
 Webmaster, NCEA, ORD, USEPA
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From: Armitage, Thomas
To: "wboutwell@vikkicooper.com"
Subject: RE: Notification of Two Public Teleconferences of the Science Advisory Board Panel for the Review of the EPA


 Water Body Connectivity Report
Date: Tuesday, April 01, 2014 5:34:00 PM


Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board


 Water Body Connectivity Panel teleconferences on April 28th and May 2nd. I will send the call-in


 number approximately one week prior to the April 28th call.
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov


From: wboutwell@vikkicooper.com [mailto:wboutwell@vikkicooper.com] 
Sent: Tuesday, April 01, 2014 12:44 PM
To: Armitage, Thomas
Subject: Notification of Two Public Teleconferences of the Science Advisory Board Panel for the
 Review of the EPA Water Body Connectivity Report
Mr. Armitage,
I am interested in the May 2, 2014 teleconference on this issue. In accordance with the notice
 in the Federal Register, please send me all appropriate information to confirm my access to
 this important teleconference.
Kind regards,
Wyatt Boutwell
Sent from Windows Mail
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From: Armitage, Thomas
To: Mattas-Curry, Lahne
Cc: Goodman, Iris
Subject: RE: SAB telecon connectivity report-- Phone number?
Date: Monday, April 07, 2014 2:38:00 PM


Lahne,
Per your request, I will send you the call-in number to listen to the EPA Science Advisory Board Water Body Connectivity Panel teleconferences to be held


 on April 28th and May 2nd. I will send the call-in number approximately one week prior to the April 28th call.
Tom Armitage
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov


From: Mattas-Curry, Lahne 
Sent: Monday, April 07, 2014 2:22 PM
To: Goodman, Iris; Armitage, Thomas
Subject: SAB telecon connectivity report-- Phone number?
Hi- On the calendar, I can’t seem to find the call in info. Can you provide it? Perhaps I’m just missing it, but it seems like it should be posted prominently.
 http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f11684c10d9f699285257ca2005ea581!OpenDocument&Date=2014-
04-28
http://www.regulations.gov/#!documentDetail;D=EPA_FRDOC_0001-15475
Thanks,
Lahne
Lahne Mattas-Curry
U.S. EPA
Office of Research and Development
Communications
Office: 202.564.3165
cell: 202.573.0346
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From: Carpenter, Thomas
To: Armitage, Thomas; Goodman, Iris
Subject: FW: [watershed-news] Free EPA Webcast on April 7 on Waters of the U.S. Proposed Rule
Date: Wednesday, April 02, 2014 11:46:57 AM


I assume you now about this.
 


From: Daniel Lomask [mailto:lomask.daniel@epa.gov] 
Sent: Wednesday, April 02, 2014 11:26 AM
To: Carpenter, Thomas
Subject: [watershed-news] Free EPA Webcast on April 7 on Waters of the U.S. Proposed Rule
 


Join us for a webcast on April 7 from 1:00 pm to 3:00 pm Eastern to learn more about
 the recent U.S. Environmental Protection Agency (EPA) and U.S. Army Corps of
 Engineers (Army Corps) jointly released proposed rule to clarify protection under the
 Clean Water Act for streams and wetlands that form the foundation of the nation's
 water resources. The webcast will provide a broad overview of the proposed rule and
 its costs and benefits. The proposed rule is available at:
 http://www2.epa.gov/uswaters.


 


Register for the webcast to learn more about this proposed rule. The webcast
 presentation will be posted in advance at www.epa.gov/watershedwebcasts.
 Participants are eligible to receive a certificate for attending this webcast.  
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From: Zarba, Christopher
To: Mattas-Curry, Lahne
Cc: Armitage, Thomas
Subject: RE: SAB telecon connectivity report-- Phone number?
Date: Monday, April 07, 2014 2:50:10 PM


Thanks for the very helpful feedback.    I will follow up.
 
IOU1
 
Christopher S. Zarba
US EPA Science Advisory Board
zarba.christopher@epa.gov
O (202) 564-0760
C (202) 731-6423
 
From: Mattas-Curry, Lahne 
Sent: Monday, April 07, 2014 2:43 PM
To: Zarba, Christopher
Subject: FW: SAB telecon connectivity report-- Phone number?
 
Hey Mr. Zarba:
 
Tom just called me and said they like to keep the call in numbers close so that they can monitor who attends the teleconf’s.
 
That’s great – and I think a good idea, but if you look at the two links in my email below, I couldn’t tell what I was supposed to do.
 
The language is really wishy washy.
 
I work here and I was confused. I just think that if I were a member of the public, this would add to a reason I hate government. We make things much
 too unclear and too difficult.
 
I would suggest a line that says, “To register for this teleconference, please contact [insert info]” and keep it just that simple.
 
Lahne
 
 


From: Mattas-Curry, Lahne 
Sent: Monday, April 07, 2014 2:22 PM
To: Goodman, Iris; Armitage, Thomas
Subject: SAB telecon connectivity report-- Phone number?
 
Hi- On the calendar, I can’t seem to find the call in info. Can you provide it? Perhaps I’m just missing it, but it seems like it should be posted prominently.
 http://yosemite.epa.gov/sab/sabproduct.nsf/a84bfee16cc358ad85256ccd006b0b4b/f11684c10d9f699285257ca2005ea581!OpenDocument&Date=2014-
04-28
http://www.regulations.gov/#!documentDetail;D=EPA_FRDOC_0001-15475
 
Thanks,
Lahne
 
Lahne Mattas-Curry
U.S. EPA
Office of Research and Development
Communications
Office: 202.564.3165
cell: 202.573.0346
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From: Nugent, Angela
To: AO SAB EVERYONE
Subject: FYI: Today"s Inside EPA Article - EPA Plans Method For Determining Whether Waters" Nexus Is "Significant"
Date: Wednesday, April 09, 2014 8:04:16 AM


EPA Plans Method For Determining
 Whether Waters' Nexus Is 'Significant'
Posted: April 8, 2014


Faced with concerns from industry, lawmakers and its science advisors, Deputy EPA
 Administrator Bob Perciasepe says federal officials will have to come up with a way to
 determine whether smaller waters have a "significant" nexus to larger navigable waters, a key
 test for determining whether they are jurisdictional under the Clean Water Act (CWA).


Speaking to the Association of Metropolitan Water Agencies during their April 7 annual
 policy conference, Perciasepe said EPA, the Army Corps of Engineers and in some cases, the
 Department of Agriculture, will have to come up with a way to determine when smaller, non-
navigable waters have a "significant" nexus to larger, navigable waters and can be regulated
 under the water law.


While "nexus is a scientific determination" on whether or not a connection is present, "The
 question really is, when does it become significant?" he said.


Perciasepe's comments come in response to widespread concerns that the administration's
 recently proposed rule clarifying the reach of the water law over smaller waters does not
 adequately define when smaller waters have a "significant" nexus and can be regulated.


EPA's proposed rule, issued jointly with the Corps, is intended to clarify the reach of the water
 law in the wake of a 2009 high court ruling that created uncertainty about when smaller
 waters are subject to regulation. In Rapanos v. United States, Justice Antonin Scalia ruled in
 the court's plurality decision that only "relatively permanent waters" that hold a "continuous
 surface connection" to a traditionally navigable water of the United States can be considered
 jurisdictional.


By contrast, Justice Anthony Kennedy ruled in a concurring opinion that waters that share a
 "significant nexus" to navigable waters can be regulated under the water law.


The administration's proposed rule, as well as an accompanying EPA study on waters'
 connectivity, generally seeks to follow Kennedy's approach. The proposed rule, for example,
 says that all streams, as well as all waters and wetlands located in floodplains and riparian
 corridors share a connection or "nexus" to downstream, traditionally regulated waters – and
 are therefore subject to default regulation.


The agency is proposing to define "significant nexus" as one that "significantly affects the
 chemical, physical, or biological integrity of" a downstream river, territorial sea or other
 jurisdictional water.
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Administration officials have argued that the proposed rule seeks to provide legal certainty
 about which waters are subject to regulation, an issue that until now has largely been
 governed by informal policy measures, such as guidance documents and wetlands delineation
 manuals, and a patchwork of court precedents.


But in the days since the proposed rule was unveiled, the measure has drawn strong criticism
 from lawmakers and industry officials who say the proposed rule would expand the agency's
 regulatory reach in part because officials have not adequately defined when waters have a
 "significant" nexus that allows them to be considered jurisdictional.


The critics say that EPA's proposal does not clearly address how regulators plan on
 distinguishing all nexuses or connections from "significant" ones. An early draft of the
 proposed rule "fails to address the central jurisdictional issue, i.e., when is the connection
 between waters significant enough to provide a basis for trumping state jurisdiction with an
 assertion of federal jurisdiction," the Waters Advocacy Coalition, an industry coalition, said
 in a recent memo.


Science Advisors


The concerns are coming not just from EPA's political opponents but also from its science
 advisors. In just-released comments on EPA's draft connectivity study, which is expected to
 provide the scientific basis for the final version of the rule, the advisors urged EPA to shift its
 approach in its draft study to better quantify the degree, or magnitude, of such connections.


The agency's approach in its draft study "often treats connectivity as a binary property, either
 present or absent, rather than as a gradient," according to draft recommendations crafted by a
 panel of EPA's Science Advisory Board (SAB) charged with reviewing the draft connectivity
 study.


The panel's March 25 draft report, quietly released last week, urges EPA to instead revise its
 interpretation of connectivity from a "dichotomous, categorical distinction (connected versus
 not connected) to a gradient approach that recognizes variation in the strength, duration and
 magnitude and effect of those connections."


In the draft report, the SAB panel acknowledges the agency's plans to use the connectivity
 study in support of its rulemaking, saying that bringing more "clarity to the interpretation of
 connectivity, especially with respect to quantification of the degree, magnitude, or
 consequences" of connections would be helpful to policymakers.


The panel is also recommending that EPA more explicitly address the cumulative effects of
 streams and wetlands on downstream waters – particularly how proximity and time play a
 role – which may provide a broader justification for showing connectivity.


Additionally, the draft report calls on EPA to make major changes to its draft conclusion that
 there is a lack of data to support a blanket finding that "unidirectional" waters, or isolated
 waters and wetlands outside of riparian and flood zones share a connection to downstream
 waters. The draft study leaves open a door to case-by-case determinations if scientific
 evidence could demonstrate a connection, and in the proposed rule, the agency is taking
 comment on whether some "unidirectional" waters should be subcatgeorized into classes that
 would be covered under a default jurisdictional finding.



http://insideepa.com/iwpfile.html?file=apr2014%2Fepa2014_0616.pdf





The panel says "To the contrary, the SAB finds that the scientific literature does provide
 information to support a more definitive statement (i.e., numerous functions of unidirectional
 wetlands have been shown to benefit downstream water quality)," urging the agency to focus
 on features where a connection is "clearly supported" by the literature and highlight areas
 where there may be data gaps.


Moreover, EPA should in its revisions recognize connectivity "as a gradient rather than a
 dichotomous categorical variable and highlight the fact that there are multiple mechanisms
 resulting in connectivity that occur over gradients of space and time."


The draft report suggests language to clarify that "Over sufficiently long time scales all
 aquatic habitats are connected to downstream waters through the transfer of water, chemicals
 or biota, though the magnitude and effects of these connections vary widely among
 wetlands."


Additionally, the panel, which is scheduled to discuss its draft recommendations during April
 28 and May 2 meetings, also suggest that EPA expand its review to include a more thorough
 examination of how passage of time and water temperature affect connectivity, and the role of
 connectivity on contaminant transport and transformation. -- Bridget DiCosmo
 (bdicosmo@iwpnews.com) & Lee Logan (llogan@iwpnews.com)


 
 
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov
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From: Frithsen, Jeff
To: Armitage, Thomas
Subject: RE: Stats on WOUS ERD site release
Date: Thursday, April 10, 2014 12:00:15 PM


Thanks tom.
 
Jeff
 
 
Jeff Frithsen
USEPA-ORD-NCEA
703-347-8623 (office phone); 410-336-8535 (cell phone)


 


From: Armitage, Thomas 
Sent: Thursday, April 10, 2014 11:23 AM
To: Frithsen, Jeff
Cc: Nugent, Angela
Subject: RE: Stats on WOUS ERD site release
 
Jeff,
 
I don’t think we have download statistics for SAB webpages.  Angela Nugent may have some
 information about this and I will ask her.
 
Tom
 


From: Frithsen, Jeff 
Sent: Thursday, April 10, 2014 11:02 AM
To: Armitage, Thomas
Subject: FW: Stats on WOUS ERD site release
 
Tom:
 
Do you folks look into download stats for the SAB web pages?  We are interested in download
 statistics for the WOUS Connectivity report.
 
Jeff
 
 
Jeff Frithsen
USEPA-ORD-NCEA
703-347-8623 (office phone); 410-336-8535 (cell phone)


 


From: Johnson, Maureen 
Sent: Thursday, April 10, 2014 10:54 AM
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To: Frithsen, Jeff; Alexander, Laurie
Subject: RE: Stats on WOUS ERD site release
 
You’re probably right, but we don’t have access to SAB’s stats. Maybe ask them to provide those to
 you too? But, as I mentioned the GA tool earlier, GA would probably allow you more flexibility to see
 stats no matter where they are linked because they are all under one EPA account.
 
Maureen Johnson
_______________
email: johnson.maureen@epa.gov  / Ph: 703-347-8611 (M-T) / Ph: 202-641-7876 (W-F)/ Cell: 202-641-7876 / NCEA
 Webmaster, NCEA, ORD, USEPA
 


From: Frithsen, Jeff 
Sent: Thursday, April 10, 2014 10:49 AM
To: Johnson, Maureen; Alexander, Laurie
Subject: RE: Stats on WOUS ERD site release
 
Maureen:
 
These stats provide us with statistics for downloads from NCEA’s web site only.  Is that correct?    Is
 there a way of combining with statistics for downloads from the SAB’s web site?  I suspect that
 there may have been more downloads from their web site.
 
Jeff
 
 
Jeff Frithsen
USEPA-ORD-NCEA
703-347-8623 (office phone); 410-336-8535 (cell phone)


 


From: Johnson, Maureen 
Sent: Thursday, April 10, 2014 10:38 AM
To: Alexander, Laurie; Frithsen, Jeff
Subject: Stats on WOUS ERD site release
 
Hi Laurie,
  Well this definitely got buried in some emails. So I apologize for that, just so many setbacks
 the last few months with email, broken mail-in databases, pc updated, etc that really had me
 running in circles. Then sometime in the middle of all that the contractor finished this request
 and provided me with these files.
 
Note from the contractor on these files:
Attached are three spread sheets.  wous_hits.xls has the number of hits registered on the WOUS record in EIMS and the
 number of times the downloads where accessed.  wous_state_usage.xls breaks down the hits by IP address to a state level. 
 wous_country_usage.xls breaks the hits by IP address to the country level.
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So where do we go from here? Well I believe that since the agency has moved to using Google
 Analytics, we should now have the ability to pull more of these details ourselves. I have just
 received access to the site, and have asked a contractor to build some canned filters that will
 make it easier to get these sorts of stats. I’ll try to get back to you much sooner on this, to
 make sure you have similar access.
 
Hope these still are of some use to you. Take care, Maureen
 
 
Maureen Johnson
_______________
email: johnson.maureen@epa.gov  / Ph: 703-347-8611 (M-T) / Ph: 202-641-7876 (W-F)/ Cell: 202-641-7876 / NCEA
 Webmaster, NCEA, ORD, USEPA
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From: Angela Nugent
To: Armitage, Thomas; Nugent, Angela; Sanzone, Stephanie; Bright, Wanda; Renwick, Debra; Yeow, Aaron; Brooks,


 Lisette; Carpenter, Thomas; Pozun, Diana; Brennan, Thomas
Subject: Federal Register Notice posted to our Web site
Date: Tuesday, April 01, 2014 8:21:17 AM


The Federal Register Notice Notification of Two Public Teleconferences of the Science Advisory Board
 Panel for the Review of the EPA Water Body Connectivity Report listed below has been posted to our
 Web site at this location:


http://yosemite.epa.gov/sab/sabproduct.nsf/0/84322E4EBCCCCDA485257CA800688CF4?
OpenDocument
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From: Armitage, Thomas
To: Frithsen, Jeff
Cc: Nugent, Angela
Subject: RE: Stats on WOUS ERD site release
Date: Thursday, April 10, 2014 11:22:00 AM


Jeff,
 
I don’t think we have download statistics for SAB webpages.  Angela Nugent may have some
 information about this and I will ask her.
 
Tom
 


From: Frithsen, Jeff 
Sent: Thursday, April 10, 2014 11:02 AM
To: Armitage, Thomas
Subject: FW: Stats on WOUS ERD site release
 
Tom:
 
Do you folks look into download stats for the SAB web pages?  We are interested in download
 statistics for the WOUS Connectivity report.
 
Jeff
 
 
Jeff Frithsen
USEPA-ORD-NCEA
703-347-8623 (office phone); 410-336-8535 (cell phone)


 


From: Johnson, Maureen 
Sent: Thursday, April 10, 2014 10:54 AM
To: Frithsen, Jeff; Alexander, Laurie
Subject: RE: Stats on WOUS ERD site release
 
You’re probably right, but we don’t have access to SAB’s stats. Maybe ask them to provide those to
 you too? But, as I mentioned the GA tool earlier, GA would probably allow you more flexibility to see
 stats no matter where they are linked because they are all under one EPA account.
 
Maureen Johnson
_______________
email: johnson.maureen@epa.gov  / Ph: 703-347-8611 (M-T) / Ph: 202-641-7876 (W-F)/ Cell: 202-641-7876 / NCEA
 Webmaster, NCEA, ORD, USEPA
 


From: Frithsen, Jeff 
Sent: Thursday, April 10, 2014 10:49 AM
To: Johnson, Maureen; Alexander, Laurie
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Subject: RE: Stats on WOUS ERD site release
 
Maureen:
 
These stats provide us with statistics for downloads from NCEA’s web site only.  Is that correct?    Is
 there a way of combining with statistics for downloads from the SAB’s web site?  I suspect that
 there may have been more downloads from their web site.
 
Jeff
 
 
Jeff Frithsen
USEPA-ORD-NCEA
703-347-8623 (office phone); 410-336-8535 (cell phone)


 


From: Johnson, Maureen 
Sent: Thursday, April 10, 2014 10:38 AM
To: Alexander, Laurie; Frithsen, Jeff
Subject: Stats on WOUS ERD site release
 
Hi Laurie,
  Well this definitely got buried in some emails. So I apologize for that, just so many setbacks
 the last few months with email, broken mail-in databases, pc updated, etc that really had me
 running in circles. Then sometime in the middle of all that the contractor finished this request
 and provided me with these files.
 
Note from the contractor on these files:
Attached are three spread sheets.  wous_hits.xls has the number of hits registered on the WOUS record in EIMS and the
 number of times the downloads where accessed.  wous_state_usage.xls breaks down the hits by IP address to a state level. 
 wous_country_usage.xls breaks the hits by IP address to the country level.


 
So where do we go from here? Well I believe that since the agency has moved to using Google
 Analytics, we should now have the ability to pull more of these details ourselves. I have just
 received access to the site, and have asked a contractor to build some canned filters that will
 make it easier to get these sorts of stats. I’ll try to get back to you much sooner on this, to
 make sure you have similar access.
 
Hope these still are of some use to you. Take care, Maureen
 
 
Maureen Johnson
_______________
email: johnson.maureen@epa.gov  / Ph: 703-347-8611 (M-T) / Ph: 202-641-7876 (W-F)/ Cell: 202-641-7876 / NCEA
 Webmaster, NCEA, ORD, USEPA
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From: Amy Doll
To: Armitage, Thomas
Cc: Fisher, Alisa; Goodman, Iris; siddhanti@endyna.com
Subject: Mockup of comment summary table in Excel
Date: Monday, April 07, 2014 1:15:40 PM
Attachments: Update_X_Public Comments Docket EPA-HQ-OA-2013-0582_4_XX_14.xlsx


Hi Tom
 
As discussed at our call last week, attached is the Excel version of the mockup of the new comment
 summary table.  Please review and let me know if you have any questions/concerns.
 
Thanks,
 
Amy
 
Amy Doll
Senior Associate
EnDyna, Inc.
7926 Jones Branch Drive, Suite 620
McLean, VA 22102
adoll@endyna.com
Tel: 703-848-8842 ext. 121
Fax: 703-848-9001


 


From: Amy Doll 
Sent: Thursday, April 03, 2014 5:14 PM
To: Armitage, Thomas
Cc: Fisher, Alisa; Goodman, Iris; Smita Siddhanti
Subject: RE: Comments in the docket
 
Hi Tom
 
I remember we talked about you sending the Panel those updates after the meeting in
 December.  I'll review the spreadsheet attached and let you know if I've got any questions.
 
Thanks,
 
Amy
 


From: Armitage, Thomas <Armitage.Thomas@epa.gov>
Sent: Thursday, April 3, 2014 5:23 PM
To: Amy Doll
Cc: Fisher, Alisa; Goodman, Iris; Smita Siddhanti
Subject: Comments in the docket
 
Hi Amy,
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Update #X


			Update #X: This table contains links to additional unique comments received by EPA Docket HQ-OA-2013-0582 (as of April X, 2014) for the SAB Panel for Review of the EPA Water Body Connectivity Report. 
Comments that refer to specific parts of the Panel’s preliminary report are noted in the table (i.e., to the Executive Summary or to responses specific charge questions)


			Unique Docket Number			Commenter(s) Name			Commenter(s) Affiliation			Hot Link (to entire comment)			Executive Summary			Q.1 
Overall Clarity and Technical Accuracy of Draft Report			Q.2 
Conceptual Framework: An Integrated, Systems Perspective of Watershed Structure & Function			Q.3
 Lotic Systems: Ephemeral, Intermittent, & Perennial Streams			Q.4
 Lentic Systems: W&OW with Potential for Non-tidal, Bidirectional
Hydrologic Flows with Rivers & Lakes			Q.5
 Lentic Systems: W&OW with Potential for Unidirectional Hydrologic Flows to Rivers & Lakes, Including “Geographically Isolated Wetlands”			Comments on Scientific Literature (Y=Yes)			Other Comments (X=Yes)





			EPA-HQ-OA-2013-0582-XXXX									http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OA-2013-0582-XXXX
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Attached are the docket comments that were not in the most recent spreadsheet sent to the
 Connectivity Panel.  I would like to include all of these comments in the next set that we send to the
 Panel .  All of the comments seem to be in the “other” category (i.e., they do not refer to specific
 sections of the EPA report or provide references).   The last comment in the attached spreadsheet is
 number EPA-HQ-OA-2013-0582-1712 and  I did not see any additional comments in regulations.gov
 as of today.
 
The attached spreadsheet is titled “update 3” because I sent two updates to the panel after the
 meeting in December.  Please call me if you have questions.
 
Tom Armitage
 
**********************
Thomas Armitage Ph.D.
Designated Federal Officer
EPA Science Advisory Board Office
202-564-2155 (phone/voice mail)
202-565-2098 (fax)
armitage.thomas@epa.gov
 
Mail: USEPA Science Advisory Board (1400R), 1200 Pennsylvania Avenue, N.W. Washington, D.C.
 20460
 
Office Location/Courier Address: USEPA Science Advisory Board, Ronald Reagan Building, 1300
 Pennsylvania Avenue, N.W., Suite 31150, Washington, D.C.  20004
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From: Nugent, Angela
To: Armitage, Thomas; Frithsen, Jeff
Subject: RE: Stats on WOUS ERD site release
Date: Thursday, April 10, 2014 12:38:22 PM


Hello Jeff and Tom,
 
We typically don’t make use of these stats.  I can dig them up if you truly need them.   Can’t do that
 until tomorrow.  Please let me know, Jeff, if that is something that’s needed and please let me know
 the reason for the question.
 
Thanks,
Angela
 
_______________________________________
Angela Nugent, Ph.D.
Special Assistant/Designated Federal Officer
EPA Science Advisory Board Staff Office


Mailing Address:
US.Environmental Protection Agency
Mailcode 1400R
1200 Pennsylvania Avenue, NW
Washington, DC 20460


Physical Location/Deliveries 
The Science Advisory Board Staff Office
Ronald Reagan Building
1300 Pennsylvania Avenue
Suite 31150
Washington, DC 20004


Telephone: 202-564-2218; Main Fax: 202-565-2098  Secure Fax: 202-565-2091


Email: nugent.angela@epa.gov


 


From: Armitage, Thomas 
Sent: Thursday, April 10, 2014 11:23 AM
To: Frithsen, Jeff
Cc: Nugent, Angela
Subject: RE: Stats on WOUS ERD site release
 
Jeff,
 
I don’t think we have download statistics for SAB webpages.  Angela Nugent may have some
 information about this and I will ask her.
 
Tom
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From: Frithsen, Jeff 
Sent: Thursday, April 10, 2014 11:02 AM
To: Armitage, Thomas
Subject: FW: Stats on WOUS ERD site release
 
Tom:
 
Do you folks look into download stats for the SAB web pages?  We are interested in download
 statistics for the WOUS Connectivity report.
 
Jeff
 
 
Jeff Frithsen
USEPA-ORD-NCEA
703-347-8623 (office phone); 410-336-8535 (cell phone)


 


From: Johnson, Maureen 
Sent: Thursday, April 10, 2014 10:54 AM
To: Frithsen, Jeff; Alexander, Laurie
Subject: RE: Stats on WOUS ERD site release
 
You’re probably right, but we don’t have access to SAB’s stats. Maybe ask them to provide those to
 you too? But, as I mentioned the GA tool earlier, GA would probably allow you more flexibility to see
 stats no matter where they are linked because they are all under one EPA account.
 
Maureen Johnson
_______________
email: johnson.maureen@epa.gov  / Ph: 703-347-8611 (M-T) / Ph: 202-641-7876 (W-F)/ Cell: 202-641-7876 / NCEA
 Webmaster, NCEA, ORD, USEPA
 


From: Frithsen, Jeff 
Sent: Thursday, April 10, 2014 10:49 AM
To: Johnson, Maureen; Alexander, Laurie
Subject: RE: Stats on WOUS ERD site release
 
Maureen:
 
These stats provide us with statistics for downloads from NCEA’s web site only.  Is that correct?    Is
 there a way of combining with statistics for downloads from the SAB’s web site?  I suspect that
 there may have been more downloads from their web site.
 
Jeff
 
 
Jeff Frithsen
USEPA-ORD-NCEA
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703-347-8623 (office phone); 410-336-8535 (cell phone)


 


From: Johnson, Maureen 
Sent: Thursday, April 10, 2014 10:38 AM
To: Alexander, Laurie; Frithsen, Jeff
Subject: Stats on WOUS ERD site release
 
Hi Laurie,
  Well this definitely got buried in some emails. So I apologize for that, just so many setbacks
 the last few months with email, broken mail-in databases, pc updated, etc that really had me
 running in circles. Then sometime in the middle of all that the contractor finished this request
 and provided me with these files.
 
Note from the contractor on these files:
Attached are three spread sheets.  wous_hits.xls has the number of hits registered on the WOUS record in EIMS and the
 number of times the downloads where accessed.  wous_state_usage.xls breaks down the hits by IP address to a state level. 
 wous_country_usage.xls breaks the hits by IP address to the country level.


 
So where do we go from here? Well I believe that since the agency has moved to using Google
 Analytics, we should now have the ability to pull more of these details ourselves. I have just
 received access to the site, and have asked a contractor to build some canned filters that will
 make it easier to get these sorts of stats. I’ll try to get back to you much sooner on this, to
 make sure you have similar access.
 
Hope these still are of some use to you. Take care, Maureen
 
 
Maureen Johnson
_______________
email: johnson.maureen@epa.gov  / Ph: 703-347-8611 (M-T) / Ph: 202-641-7876 (W-F)/ Cell: 202-641-7876 / NCEA
 Webmaster, NCEA, ORD, USEPA


 



mailto:johnson.maureen@epa.gov





